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NOTES

Khéng dugce phép sao chép hodc tdi ban tai liéu nay, mgt phan hodc toan bg, néu khéng cé sy dong y ctia LAPIS Semiconductor Co.,
Ltd. N6i dung duwgc néu & day co thé thay doi dé cdi thién ma khong cén thong béo..

Vi du vé mach &ng dung, hdng s6 mach va bat ky théng tin nao khac c6 trong dady minh hoa cach st dung va van hanh tiéu chudn cta
Sén phdm. Céc diéu kién ngoai vi phai dugc tinh dén khi thiét ké mach dé san xudt hang loat.

Chiing t6i da rat can than trong viéc ddm bao tinh chinh xac cua théng tin dwgc néu trong tai liéu nay. Tuy nhién, néu ban gap phai
bat ky thiét hai nao phat sinh do bat ky sy khong chinh xac hodc in sai thong tin d6, LAPIS Semiconductor sé khéng chiu trach
nhiém vé thiét hai dé.

Thong tin k§ thudt dwgc néu & day chi nham muc dich hién thi cac chitc nang dién hinh va vi du vé mach ng dung cho Sén pham.
LAPIS Semiconductor khdng cdp cho ban, 3 rang hodc ngam dinh, bat ky gidy phép nao dé sit dung hodc thuc hién quyén s@ hitu tri
tué hodc cac quyén khac do LAPIS Semiconductor va cac bén khac nam giit. LAPIS Semiconductor sé khéng chiu bat ky trach
nhiém nao doi vdi bat ky tranh chdp nao phat sinh tir viéc stt dung thong tin ky thuat dé.

Cac San phdm dugc chi dinh trong tai liéu nay dugce thiét ké dé sir dung vdi thiét bi hodc thiét bi dién t stt dung chung (nhw thiét bi nghe
nhin, thiét bi tw dong héa van phong, thiét bi truyén thong, thiét bi dién tir va thiét bi giai tri).

Cac San pham dugc chi dinh trong tai liéu nay khong dwgc thiét ké dé chiu dugc bitc xa.

Maic du LAPIS Semiconductor lu6n nd lyc ndng cao chat lwgng va do tin cdy cua San pham, nhung San phdm c6 thé bi hong hodc
truc trdc vi nhiéu ly do.

Xin hdy dam bdo thyc hién trong thiét bi ctia ban cac bién phap an toan San pham dé bao vé chong lai kha nang thwong tich vé thé
chat, hda hoan hodc bat ky thiét hai nao khac xdy ra trong tredng hgp bat ky San pham nao bi héng, chang han nhw gidm cong suét,
du phong, kiém soat hoa hoan va thiét ké an toan. LAPIS Semiconductor sé khong chiu bat ky trach nhiém nao doi vdi viéc ban st
dung bat ky San phdm nao ngoai pham vi quy dinh hodc khdng theo hwdng dan st dung.

Sén pham khong dwgc thiét ké hodc san xudt dé st dung vdi bat ky thiét bi, dung cu hodc hé thong nao doi héi mic d6 tin cdy cuc ky
cao ma sy o hodc truc tric ctia ching cé thé dan dén mai de doa tryrc tiép dén tinh mang con ngwdi hodc tao ra nguy co giy thuwong
tich cho con ngudi (chang han nhw dung cu y té, thiét bi van tdi, mdy moéc hang khong vii try, bd diéu khién 16 phan ng hat nhan, b
diéu khién nhién liéu hodc thiét bi an toan khac). LAPIS Semiconductor sé& khong chiu bat ky trach nhiém nao d6i vdi viéc st dung
bat ky San pham nao cho cac muc dich dac biét néu trén. Néu San phdm dugc dy dinh st dung cho bat ky muc dich dac biét nao nhw
vay, vui long lién hé v4i dai dién ban hang cia ROHM truéc khi mua.

Néu ban c6 y dinh xudt khau hodc van chuyén ra nwdc ngoai bat ky San pham hodc céng nghé nao dwgc néu tai day cé thé dugc kiém
soat theo Ludt Ngoai h6i va Ludt Thuong mai nidc ngoai, ban sé phai xin gidy phép hodc gidy phép theo Luat.

Copyright 2011 - 2014 LAPIS Semiconductor Co., Ltd.
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Chapter 1. Kién truc

1.1 Tong quan

CPU nX-U16/100 c6 kha nang thue hién cac 1énh hiéu qua trén co s mot 1énh maéi xung clock théng qua
xt 1y song song bang kién tric dang pipeline 3 giai doan.

nX-U16/100 dugc phan loai nhw sau dya trén sy khac biét vé s6 chu ky thye hién khi nhanh c6 diéu kién dugc

két thuc.
Loai 16i CPU Chu ky thure hién ctia 1énh ré nhanh c6 di€u kién.
A33, A34 [/3 J0Piéu kién nhéanh 14 (chwa dap Gng/dap Ung).
A35 0/2 J0Piéu kién nhanh 14 (chwa dap Gng/dap ng).

Loai 16i CPU ctia m6i san pham la khac nhau. D€ biét chi tiét, vui long tham khao huwéng dan st dung.

Khi loai CPU khong duwgc mo ta trong hwéng dan st dung, 16i A34 sé dugc trang bi.

1.1.1 Tinh nang

Kién tric U16 c6 cac tinh ndng sau.

¢ BO6 Iénh manh mé
Lénh vé truyén dir liéu, s6 hoc, so sanh, phép toan logic, thao tac bit, phép toan logic bit,
nhanh, nhanh cé diéu kién, thao tdc ngan xép goi/trd vé (call/return stack) va dich chuyén s6
hoc

¢ Nhiéu ché do dinh danh dia chi
Dia chi thanh ghi
Dia chi thanh ghi gian tiép
bia chi con tré ngan xép
Dia chi thanh ghi diéu
khién
Dia chi thanh ghi gian tiép EA
bia chi thanh ghi gian tiép muc dich chung
Dia chi tryc tiép
bia chi bit gian tiép thanh ghi
Dia chi bit tryre tiép

¢ Khdng gian bd nhé&

-Bo nhé chwong trinh/ma (ROM)

T6i da 16 phan doan (seg), moi phan doan 32 kiloword (0000H-

FFFFH)

- B nhd dir liéu (RAM)

T6i da 256 phan doan, moi phan doan 64 kilobyte (0000H-FFFFH)
e Ngét (Interrupts)

Ngét trinh gia 1ap chuyén

dung

Ngat khong thé vo hiéu hda

Ngat c6 thé vo6 hiéu héa

Ngat phan mém
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1.2 Tai hguyén CPU va M6 hinh lap trinh

Kién tric U16 c6 hai khong gian dia chi: 1 megabyte cho ma va 16 megabyte cho dit liéu. Ca hai khong
gian dia chi déu dugc chia thanh cac phan doan vat 1y, méi phan doan 64 kilobyte. Tuy nhién, cdu hinh bd
nhé cho phén doan vat 1y #0 (0:0000H dén 0:FFFFH) khac vGi cac phan doan khac.

Phan doan vat ly #0 cung cap hai b6 dia chi va cac thanh ghi riéng biét dé truy cap ching: mot phan doan

b6 nhé chwong trinh/ma 32 kiloword dwgc truy cap bang b6 dém chwong trinh (PC) va mot phan doan bo
nh¢ dit liéu 64 kilobyte dwgc truy cdp bang thanh ghi dia chi (AR). Tuy nhién, néu dia chi trong AR ndm
trong ctra s6 ROM, thanh ghi sé truy cap bo nhé chwong trinh/ma, chit khong phai bo nhé dir liéu.

Cac phan doan vat ly tir #1 trd 1én, vdi cac dia chi trén 64 kilobyte dau tién, tao thanh mot khong gian dia chi
duy nhét két hgp bé nhé chwong trinh/ma va dit liéu. Viéc truy cdp mét phan doan vat 1y dwgce chi dinh cho bd
nhé chuong trinh/ma yéu cau mét dia chi 20 bit (CSR:PC) két hgp bon bit tir thanh ghi phan doan ma (CSR)

va 16 bit tir b dém chwong trinh (PC); mot phan doan vat ly dwgc chi dinh cho bo nhé dit liéu, mét dia chi 24
bit (DSR:AR) két hgp tdm bit tir thanh ghi phan doan dit liéu (DSR) va 16 bit tir thanh ghi dia chi (AR).

Hinh 1.1 tém tat cach bo tri cac khong gian bo nhé U16.

FEUL-U16-100-INST-03 1-2
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e ™
Phan doan vat ly #0
T —— 0000H
é . é 0001H
00O00H { AR (16 bits) } Cira s6 ROM
: . N : (max32K 0002H
0002H % Thanh ghi dija chi bytes)
0004H
39k | [ PC(16bits) |
words B6 dém chuong trinh
64K
bytes
Thanh ghijphan doan m&  Thanh ghi pharn doan dfr liéu
| CSR (4 bits)| [ DSR (8 pits)]
“.EFFEH H—H—H/
{/"mn PO nho chirong Khong gian b6 nhé dir liéu ™

DPia chi b nh& chuong trinh/ma \—Pj:a" doanvatli#l ~va— o hibo nhe dir licu
cao on

Ekhbng gian b6 nhé chuong trinh/ma i Khéng gian bd nhé dir liéu
! 1:0000 ?
; H i 1:0000
: i H
| 25;;;? | 1:FFFFH
; m | 2:0000
i | H
: 2:FFFFH | 2:FFFFH
L F+FFFRH -
F:FFFFH
10:0000
H
- i
FF:FFFFH

Figure 1.1. Khong gian BO nhé U16
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1.2.1 Céac thanh ghi

Cac thanh ghi chung nam & trung tam cta hé thong phan ctitng U16. Ciing duwgc hién thi trong Hinh 1.2 1a cac

thanh ghi diéu khién.
7 [0)
]
R |
0 |
R
1
R
2
R
Cac thanh ghi chung
1 0 1 0
PC LR
B& dém chuong trinh ELR1 1 |
ELR2 —L
ELR3
Cac thanh ghi lién két
3 0 3 0
CSR LCSR
'I:hanh ghi phan doan ECSR1
ma ECSR2
ECSR3
Cac thanh ghi sao luu
CSR
7 0 7 0
|
PSW EPSW1 |
N = EPSW2
Tu trang thai chuong EPSW3
trinh . -
Cac thanh ghi sao luu
PSW
1 0 1 0
SP EA
Con tré ngan xép Thanh ghi EA
15 0
AR
Thanh
ghi Bia chi

Figure 1.2. Register Set
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1.2.1.1 Cac thanh ghi chung

16 thanh ghi nay & trung tam tinh toan cé chiéu rong mot byte. Tuy nhién, cac ché do dia chi dac biét
cling nhom cac thanh ghi lién ké lai v6i nhau dé cho phép truy cap dwéi dang tdm thanh ghi ¢6 kich thuéc
tir (ERn), bon thanh ghi c6 kich thwdc tir doi (XRn) va hai thanh ghi c6 kich thuéce tir bon (QRn).

Neéu trinh xt 1y ngét sta d6i ndi dung cua cac thanh ghi nay, né phai Ivu chiing mot cach ré rang bang

Iénh PUSH tai diém vao va khoi phuc chiing bang 1énh POP tredc khi tra ve..

7 0
ERO | RO
XRO R1
ER2 | R2
QR R3
0 ER4 | R4
XR4 R5
ER6 | R6
R7
ER8 | R8
XR8 R9
ER1 |R1
QR 0 0
8 R1
1
ER1 | R1 | BP (Lower Base pointer
2 2 byte)
XR1 R1 | BP (Upper
2 3 byte)
ER1 | R1 | FP (Lower Frame pointer
4 4 byte)
R1 | FP (Upper
5 byte)

Figure 1.3. Cac thanh ghi chung
Examples: St dung thanh ghi chung

MOV RO , #7 ; thanh ghi c6 kich thude

byte

L ERO ,[EA+] ;thanh ghic6 kich thude
word

L XRO ,[EA] ;thanh ghic6 kich thude

word gap doi

ST QRO ,[EA] ;thanh ghic6 kich thude
word gap 4
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SB R3.2 ; bit riéng 1 trong thanh
ghi
1.2.1.2 Con tré co s& va con tré khung (Base and Frame Pointers)
Trinh bién dich C s dung hai con tré toan cuc. N6 st dung ER12 lam con tré co sé (BP) va ER14 lam con trd
khung (FP). Do do, hai thanh ghi nay cung céap cac ché do dia chi dac biét ngoai vai tro la thanh ghi chung. Bé

biét thém chi tiét, hdy xem Chwong 2.
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1.2.2 Thanh ghi diéu khién

Cac thanh ghi nay kiém soat luéng chwong trinh va lwu gitt thong tin trang thai hoat dong. C6 18 thanh ghi
nhw vay, moi thanh ghi c6 chitc nang dac biét riéng. Noi dung cua toan b nhém doi khi duwgce goi la ngit canh
chuong trinh.

1.2.2.1 Thanh ghi trang thai chwong trinh [ Program Status Word (PSW) ]

7 6 5 4 3 2 1 0
PSW | c | z ] s [ov|ME|HC| ELEVEL |

Thanh ghi 8 bit nay chita nam c¢ (flag) theo doi két qua thye hién 1énh, mét bit diéu khién va mot treong
(field) dir liéu.
Phan citng ti* dong lwu nhitng ndi dung nay vao thanh ghi trang thai chuwong trinh ngoai 16 (EPSW) khi né
chap nhéan yéu cau ngét. Lénh RTI & cudi trinh xtt 1 ngat sé khoi phuc ching.
Thanh ghi nay chita nam c@ (flag) theo doi két qua thyc hién 1énh s6 hoc, mot bit diéu khién chap nhan
ngat va mot tredng 2 bit chi ra mitc ngoai 16 (ELEVEL). Chirong trinh c6 thé thay d6i cac ngi dung nay
bat ky ltic nao. Sau khi thiét 1ap lai, tat ca déu bang khong.
Cac flag, bit va truong nay c6 cac chitc nang sau.
e Bit 7: Co nhd-Carry flag (C)
Bit nay sé chuyén thanh “1” néu lénh s6 hoc, dich chuyén hodc so sanh tao ra phép nhé bit 7
hodc bit 0 hodc phép muwgn vao bit 7. Néu khéng, né sé chuyén thanh “0.”
No6i dung ciing c6 thé dwoc thiét 1ap, dat lai va ddo ngwgc trie tiép bang cac 1énh SC, RC hodc
CPLC va dugc kiém tra bang cac 1énh nhanh c6 diéu kién.
¢ Bit 6: Co khdng-Zero flag (2)
Bit nay sé chuyén thanh “1” néu lénh s6 hoc hoac truyén dit liéu tao ra két qua bang khong. Néu
khong, n6 sé chuyén thanh “0.”
No6i dung c6 thé dwgce kiém tra bang 1énh nhanh c6 diéu kién..
e Bit 5: Co ddu (Co am)-Sign flag (S)
Bit nay theo doi bit ddu trong két qua tir Iénh so hoc, so sanh hodc logic bit: “1” cho s6 am, “0”
cho s6 duong.

¢ Bit 4: Co tran-Overflow flag (OV)

Bit nay sé chuyén thanh “1” néu mot 1énh s6 hoc c6 dau tao ra mét phép thue hién hodc mét phép
muon vao bit 7—tirc 1a, mot két qua khong phu hgp véi pham vi b6 sung hai c6 san. Néu khong, n6

sé chuyén thanh “0.”
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e Bit 3: Bit cho phép ngét chinh - Master interrupt enable bit (MIE)

Bit nay la mot mat na kiém soat viéc chap nhan cac yéu cau ngat cé thé vo hiéu héa (MI). Dat
thanh “1” cho phép céac yéu cau ngét nhw vay; “0” vo hiéu hoa ching.

Phan cing ty dong dat bit nay thanh “0” khi chap nhan mot yéu cau ngat c6 thé vo hiéu hoa
(MI). Noi dung ciing c6 thé dugce dat hodc dat lai trye tiép bang 1énh EI va DI.

e Bit 2: Co phu (Cd mang nita)-Half carry flag (HC)

Bit nay, dwgc st dung trong phép tinh BCD, sé chuyén thanh “1” néu lénh tinh toan hodc so
sanh tao ra phép nhé hodc phép mwgn vao bit 3 hodc bit 11. Néu khong, né sé chuyén thanh
«.”

e Bits 1 and 0: Mttc ngoai 1é-Exception level (ELEVEL)

Trwdng nay cung cdp mic ngoai 1€ hién tai, mot s6 nguyén tir 0 dén 3 biéu thi mitc d6 wu tién
ngat. S6 nay cang cao thi mitc d6 wu tién cang 16n. Dé biét danh sach cac ngét va mitc do ngoai
1é/wru tién cua ching, hdy xem Muc 1.3.7 “Hoat dong ngat”.

Phan citng U16 chi chdp nhén yéu cau ngat néu mic wu tién ngit cia né giong hodc 1én hon

mitc cai dat mic ngoai 1€ hién tai (ELEVEL).

1.2.2.1.1 Lénh stra doi co PSW
Dé biét thém chi tiét vé Lénh stra d6i co PSW va ban chat chinh x4c cia nhitng stta déi do, hdy xem Phan
3.2 “Lénh theo Nhém chitc nang” va Chwong 4 “Phu luc.”
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1.2.2.2 B6 dém chwong trinh [ Program Counter (PC) ]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
I O S e e e e L S

| | | | | | | | | | I | J | |

PC

Thanh ghi 16 bit nay giit phan bt ctia dia chi ctia 1énh tiép theo dwrgce thyre thi. Phan cing tw dong tang nd
ngay sau khi 1ay 1énh tir bd nhé chwong trinh/ma, tao ra chu ky can thiét dé thyc thi tuan ty. Tuy nhién,
1énh nhanh va cac Iénh khac pha v& chu ky nay bang cach ghi de mac dinh nay bang mét dia chi khac.
Lénh lu6n bat dau & ranh gidi tir (word boundaries), do d6 phan cttng tang bo dém chwong trinh (PC) 1én
hai mo6i lan va budc bit thap nhat trong bat ky dia chi nao dugc tai thanh "0" dé thyc thi sy can chinh nay.
Sau khi Reset, b6 dém chwrong trinh (PC) bat dau véi ndi dung cta vecto twong (ng vGi hé s6 reset (reset
factor).

Khi phan citng chap nhan yéu cau ngét, n6 sé ty dong lwu ndi dung cua thanh ghi nay dé st dung nhw mot
phan cua dia chi trd vé trong thanh ghi lién két ngoai 1é (ELR1 dén ELR3) cho thiét lap mitc ngoai 1€ hién
tai (ELEVEL). Lénh RTI & cudi trinh x& ly ngét sé khoi phuc ching.

1.2.2.3 Thanh ghi phan doan ma [ Code Segment Register (CSR) ]
32 1 0

CSR

Thanh ghi 4 bit nay giit phan s6 phan doan vat ly (0 dén 15) cua dia chi cho lénh hién tai. 16 bit con lai (0
dén FFFFH), biéu dién mot offset trong phan doan vat ly do, dén ti¢ b6 dém chwong trinh (PC). Cung
nhau, hai thanh ghi nay chi dinh mét dia chi 20 bit (CSR:PC) truy cap toan b khong gian bd nhé chwong
trinh/ma.
Tinh toan dia chi chi 4p dung cho offset 16 bit, b qua bat ky tran hodc thiéu nao, do d6 khong bao gio
stta d6i néi dung CSR. Diéu twong ty cling ap dung cho tran PC. Do d6, viéc thuc thi chwong trinh lién
tuc tuan hoan qua céc dia chi trong cing mét phan doan vat ly cho dén khi chwong trinh ghi dé ré rang noi
dung CSR.
Céc hanh dong sau day stta d6i ndi dung CSR.

¢ chdp nhan ngat: CSR vé 0.

* reset : CSR vé 0.

¢ Lénh B Cadr : CSR di dén gia tri dugc chi dinh trong lénh.

¢ Lénh BL Cadr : CSR di dén gia tri dwgc chi dinh trong 1énh.

e Lénh RTI: CSR chuyén dén gia tri tir thanh ghi ECSR twong ¢ng véi cai dat mitc ngoai 1€ hién tai
(ELEVEL) t¢ thanh ghi trang thai chwong trinh (PSW).
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e Lénh RT : CSR di dén gia tri tr thanh ghi LCSR.
e Lénh POP PC: CSR di dén gia tri tir ngan xép.

Khi phan citng chap nhan yéu cau ngat, no sé tw dong lvu ndi dung cua thanh ghi nay dé st dung nhw mat
phan cda dia chi tra vé trong thanh ghi ECSR (ECSR1 dén ECSR3) cho thiét 1ap mifc ngoai 1€ hién tai
(ELEVEL). Lénh RTI & cudi trinh xtt 1y ngat sé khoi phuc chung.

Sau khi reset, thanh ghi nay chita khong.

1.2.2.4 Thanh ghi lién két (Link Registers) (LR, ELR1, ELR2, and ELR3)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

LR

ELR1
ELR2
ELR3

Bon thanh ghi 16 bit nay dung dé lvu ndi dung cua bo dém chuwong trinh (PC) trong cac chwong trinh con
(LR) va trinh x ly ngat (ELR1 dén ELR3). Bit thap nhat lu6n la “0.”

Thanh ghi LR giit phan bu cua dia chi tra vé cho mot chwong trinh con dirgc goi bang 1énh BL.

Lénh RT & cudi chwong trinh con tdi ndi dung LR tré lai bo dém chuong trinh (PC).

Lwu y rang chwong trinh c6 hai Iya chon dé tra vé tir mot chwong trinh con dén dén chwong trinh goi né:
RT hodc POP. D€ biét thém chi tiét, hdy xem Muc 1.4 “Mitc d6 ngoai 1é va Thanh ghi dy phong.”

Céc thanh ghi ELR1 dén ELR3 giit cac phan bu cta dia chi tra vé cho trinh x 1y ngit & cac mitc ngoai 1é
twong ng. Phan cing lwu dia chi trd vé bang cach st dung s6 chi muc duge gan cho ngit dang dwge chap
nhan. D¢ biét danh sach cac ngit va mitc ngoai 1é/iru tién cua ching, hdy xem Muc 1.3.7 “Hoat dong
ngat.”

Luu y rdng viéc stta d6i phan ELEVEL cuia PSW trong phan mém can dac biét can than vi né thay doéi
chi muc tré dén cap thanh ghi ELR-ECSR dugc st dung gan nhat.

Ciing lvu y rang cap thanh ghi ELR3-ECSR3 chi c6 mat vét ly trong cac mo hinh bao goém trinh g& 16i
trén chip. Truy cap cac thanh ghi nay trén cic md hinh khac dan dén hoat dong khong thé doan trudc.

Phai lu6n kiém tra Hwdng dan stz dung cho thiét bi muc tiéu trudc.
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1.2.2.5 Thanh ghi sao lwu CSR (LCSR, ECSR1, ECSR2, and ECSR3)
3 2 1 0

LCSR

ECSR1
ECSR2
ECSR3

Bon thanh ghi 4 bit nay dung dé lwu n6i dung ctia thanh ghi phan doan mé (CSR) trong cac chuwong trinh con
(LCSR) va trinh xtt 1y ngit (ECSR1 dén ECSR3).

Thanh ghi LCSR giit phan phan doan vat 1y caa dia chi trd vé cho mdt chwong trinh con dwgc goi bang
lénh BL. Lénh RT & cu6i chwong trinh con tai ndi dung LCSR tr@ lai thanh ghi phan doan ma (CSR).

Luu y rang chwong trinh 6 hai lya chon 1énh dé tra vé tir mot chwong trinh con cho chwong trinh goi né:
RT hodc POP. Bé biét thém chi tiét, hdy xem Muc 1.4 “Mtc do ngoai 1€ va Thanh ghi dw phong.”

Céc thanh ghi ECSR1 dén ECSR3 gitt cac phan phan doan vat ly cta dia chi trad vé cho trinh xtt 1y ngat &
cac mic ngoai Ié twong ¢ng. Phan cing lwu dia chi tra vé bang cach st dung s6 chi muc dwgc gan cho
ngdt dang dugc chdp nhan. Bé biét danh sach cac ngdt va mitc ngoai 1é/wu tién cta ching, hdy xem Phan
1.3.7 “Hoat dong ngat”.

Lwu y rdng viéc stta doi phan ELEVEL ctia PSW trong phan mém can ddc biét can than vi né thay dai chi
muc tré dén cdp thanh ghi ELR-ECSR dugc st dung gan nhat.

Ciing Ivu y rang cdp thanh ghi ELR3-ECSR3 chi c6 mat vét 1y trong cac mo6 hinh bao gom trinh g& 16i
trén chip. Truy cdp cac thanh ghi nay trén cac mo hinh khac dan dén hoat dong khong thé doan trudc.

Ludn kiém tra Hedéng dan stt dung cho thiét bi muc tiéu trudc.
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1.2.2.6 Thanh ghi sao lwu trang thai chwong trinh la gi (EPSW1, EPSW2, and EPSW3)
7 6 5 4 3 2 1 0

EPSW1
EPSW2
EPSW3

Ba thanh ghi 8 bit nay c6 chitc nang lvu ndi dung cia PSW trong qua trinh xtr ly ngat.

Phéan citng Iwvu PSW béang cach st dung s6 chi muc duge gan cho ngit dang dwge chap nhéan. D€ biét

danh sach cac ngat va mitc d6 ngoai 1é/iru tién cda ching, hdy xem Phan 1.3.7 “Hoat dong ngat”.

Lwu y rdng viéc stta doi phan ELEVEL ctia PSW trong phan mém can ddc biét can than vi né thay dai chi
muc tré dén thanh ghi EPSW dwgc stt dung gan nhét.
Ciing lwu y rang thanh ghi EPSW3 chi c6 mat vat 1y trong cac m6 hinh bao gém trinh g& 16i trén chip. Truy cap

thanh ghi nay trén cdc m6 hinh khac dan dén hoat dong khong thé doan trwdc. Ludn kiém tra Huéng dan st dung
cho thiét bi muc tiéu trude.

1.2.2.7 Con Tré Ngan Xép (SP)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
S I I e I L S B

SP | | ] | | | I | I | | | | | Io

Thanh ghi 16 bit nay chita mot con tré dén dau ngan xép dé lwu va khéi phuc ndi dung cua cac thanh ghi
—vi du nhw v6i cac 1énh PUSH va POP.

Cac hoat dong ngan xép ludn co kich thwdc word. Mot 1an lwu dit liéu cé kich thwdc word vao ngan xép
sé trir 2 khdi thanh ghi nay r6i sao chép dir liéu vao dia chi méi dé6. Viéc khéi phuc dit liéu sé sao chép
mot word tir ngan xép vao dich da chi dinh r6i thém 2 vao thanh ghi nay.

Bit 0 ctia thanh ghi nay dwgc néi cirng véi bit 0.

Thanh ghi nay la thanh ghi ddc lap, c6 thé truy cdp hoan toan tir cac chwong trinh ¢ 1énh thich hgp—vi

du nhw PUSH va POP.

Sau khi reset, thanh ghi nay chita ndi dung ctia cac dia chi 0000H va 0001H trong bd nhd chuong
trinh/ma theo byte thdp va byte cao twong 1tng.
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1.2.2.8 Thanh ghi EA (EA)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EA

Thanh ghi 16 bit nay Iwu tri* mot dia chi dé cac 1énh truy cap bo nhé dir liéu gian tiép thong qua thanh ghi
nay st dung.

16 bit nay du dé truy cap cac dia chi b6 nhé dit liéu trong phan doan vat ly #0. Tuy nhién, dé truy cap cac
phan doan vat ly #1 tré 1én, can phai thém tién t6 vao phan bu nay bang ni dung cua thanh ghi phan doan
dit liéu (DSR), dwgc mo ta bén dwdi, dé tao thanh dia chi 24 bit (DSR:EA).

C6 thé truy cap thanh ghi nay tir cdc chwrong trinh bang 1énh LEA dé tai thanh ghi nay va bang lénh thao
tac ngdn xép PUSH va POP.

1.2.2.9 Thanh ghi dia chi (AR)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

AR

Thanh ghi 16 bit nay tam thai gitt mét dia chi dé stt dung bdi cac 1énh truy cdp bo nhé dit liéu. N6 danh
riéng cho 16i U16 stt dung, do d6 khong thé truy cdp tir cac chirong trinh.

FEUL-U16-100-INST-03 1-13



nX-U16/100 Core Instruction Manual
Chapter 1. Kién truc

1.2.2.10 Thanh ghi phan doan dir liéu (DSR)
7 6 5 4 3 2 1 0

DSR

Thanh ghi 8 bit nay gitt mét s6 phan doan vat ly dé truy cap bo nhé dit liéu trong cac phan doan vat 1y #1
trd 1én. SO nay c6 thé nam trong khoang tir 0 dén 255.

Truy cap cac dia chi trong phan doan vat 1y dugc chi dinh st dung offset 16 bit (0 dén FFFFH) trong dia
chi EA—tc 1a dia chi 24 bit v6i ndi dung cia thanh ghi nay & tdm bit trén cung va ndi dung cia thanh
ghi EA & 16 bit duéi ctng.

Cac 1énh truy cap bo nhé chi dinh gia tri s6 cho phan doan vat 1y triedc tién cap nhat DSR thanh gia tri
mai nay. Céc 1énh c6 ky hiéu DSR & vi tri d6 st dung ndi dung hién tai cua thanh ghi nay. Néu khéng c6
ky hiéu nao, 1énh ludn bé qua ndi dung DSR va st dung phan doan vat 1y #0.

Poan ma sau day dwa ra mot s6 vi du vé truy cap bo nhg dir liéu.

L RO ,5:1234H Dat DSR thanh 5 va tai RO tlr 5:1234H, mét dia chi
trong
phan doan vat ly #1 tré Ién.
LEA 55AAH
ST RO ,3:[EA+] ; Dat DSR thanh 3 va luu trit ndi dung ctia RO trong
3:55AAH,
mot dia chi trong cdc phan doan vat ly #1 tré Ién.
; Tang EA.
ST R1 ,3:[EA+] ; Dat DSR thanh 3 va luu trit ndi dung ciia R1 trong
3:55ABH,
mot dia chi trong cdc phan doan vat ly #1 tré 1én,
; Tang EA.
ST R2 ,3:[EA+] ; Dat DSR thanh 3 va luu trit ndi dung clia R2 trong
3:55ACH,
mot dia chi trong cac phan doan vat ly #1 tré Ién.
; Tang EA.
L RO ,5:1234H ; Dat DSR thanh 5 va tai RO tir 5:1234H,mét dia chi trong
céc
phan doan vat ly #1 tré 1én.
L R1 ,1234H Tai R1 tu offset 1234H trong phan doan vat ly bd nhé
di liéu
#0.
L R2 ,01235H ; Dat DSR thanh 0 va tai R2 tU offset 1235H trong phan
doan
vat ly bd nhé dit liéu #0.
LEA  AA55H ;
L R5,DSR: [EA+] ; Tai R5 tir phan doan vat ly hién cé trong DSR bang
cach st dung offset trong EA (AA55H) .
; Tang EA.
L R6,DSR:[EA+] ; Tai R6 tir phan doan vat ly hién cé trong DSR bang
cach st dung offset trong EA (AA56H).
; Tang EA.

Sau khi reset, thanh ghi nay chita khong.
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1.3 Khdéng gian bd nhé&

Khong gian b nhd U16 bao gom 256 phan doan vét 1y, moi phan doan 64K byte. N6 dugc chia sé bdi
khong gian bo nhé chuwong trinh/ma 1 megabyte (0:0000H dén F:FFFFH) va khong gian bd nh¢ dir liéu
16 megabyte (0:0000H dén FF:FFFFH). Tuy nhién, phan doan vét ly #0 c6 cdu triic khiac vGi cac phan
doan khac, #1 tré 1én.

1.3.1 Khéng gian bé nhé chwong trinh/ma

Khong gian bé nhé chwong trinh/ma 1 megabyte cia U16 c6 16 phan doan vét ly véi 32 kiloword moi
phan doan. Cong dung chinh ctia n6 la Ivu trit ma may can thiét dé thyce thi chwong trinh va cac bang dit
liéu chi doc. Cac chwong trinh truy cdp khong gian nay bang dia chi 20 bit (CSR:PC) két hgp ndi dung ctia
thanh ghi phan doan ma (CSR) & bon bit trén cling va ndi dung caa b6 dém chirong trinh (PC) & 16 bit con
lai. NGi dung cuda thanh ghi phan doan ma (CSR) dugc goi 1a phan doan ma.

Céc tinh toan dia chi nhw tang b6 dém chwong trinh (PC) va thém hodc trir d6 dich chuyén dé tinh todn
muc tiéu nhanh twong doi sé bo qua bat ky sy tran hodc thiéu nao, do d6 khong bao gio stta doi ndi dung
CSR.

Ctra s6 ROM, mét vung ddc biét trong phan doan vat ly #0, c6 thé truy cap bang cach st dung dia chi RAM.

Truy cap bang phan doan vat ly st dung offset 16 bit giita 0 va OFFFEH. Tinh toan dia chi chi anh hwéng

dén offset 16 bit nay va bé qua bat ky tran hodc thiéu nao.
Sau day minh hoa cach bé tri khong gian b6 nh@ nay.

Phan doan vat ly s& #0

#1 # #15 (max.)

Ving
Vecto

OOFEH"

Ma& may
cho Iénh

Offset within segment

OFFFEH
*

SG6 phan doan ma
19 | 15 o

I |

CSR PC
Thanh
ghi phan
doan ma

B6 dém chuong trinh
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1.3.2 Bang Vecto

bia chi 0:0H dén 0:0FEH trong khong gian bd nhé chwong trinh/ma dwgc danh riéng cho mot bang vecto
chtta cac offset 16 bit cho cac chwong trinh xit 1y reset va ngat. M6i vectd trong bang bat dau ¢ mot dia
chi chan. Phan citng ty dong dat lai thanh ghi doan ma (CSR) vé s6 khong, vi vay cac chwong trinh nay
phai ludn bat dau & phan doan vat 1y #0.

0000H

0002H Vécto Reset

0004H

0006H

Vécto Ngat phan cing

007EH

0080H

Vécto Ngat phan mém

OOFEH

Figure 1.4. Bang Vector

1.3.2.1 Vecto Reset

Phan nay cua bang vecto chita cac diém vao dé xit 1y reset—tirc 1a gia tri ban dau cho con tré ngan xép tai

dia chi 0 va cac diém vao cua trinh ty reset tai dia chi 2 va 4.

0000H Gia tri ban dau cho con tré ngan xép (SP)

0002H Piém vao quy trinh reset cho dau vao reset
bén ngoai hodc lénh BRK véi cai dat muic
ngoai |é (ELEVEL) la 2 hodc 3

0004H Diém vao quy trinh reset cho Iénh BRK vdi
thiét 1ap mic ngoai l1é (ELEVEL) la 0 hoac 1

Hinh 1.5. Cac vecto reset
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1.3.2.2 Vecto’ ngat

1.3.2.2.1 Vecto ngat phan cirng

Phan nay cua bang vector chita cac diém vao dé x& ly cac ngat phan citng. Cé hai yéu cau ngat khong thé

v6 hiéu hda, NMICE va NMI, cong thém chd cho t6i da 59 yéu cau ngat co thé vo hiéu hoa.

0006H Ng&t NMICE

0008H - 007EH Ngat NMI cong véi ngat co
""" thé v6 hiéu hoa

Hinh 1.6. Cac Vecto Ngat phan cing

1.3.2.2.2 Vecto’ ngat phan mém

Phan nay cua bang vecto giit cac diém vao cho céc yéu cau ngét ti* cac 1énh SWI trong chwong trinh.

0080H SWI #0
0082H SWI #1
0084H-00FAH SWI #2-
00FCH SWI
________________ E e —
OOFEH

Figure 1.7. Vecta ngat phan mém
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1.3.2.3 Bang Vecto ghi

Trong ng6n ngit lap rap, st dung cac 1lénh DW c6 nhan biéu dién cac diém vao lam todn hang cua ching

nhw dugc hién thi trong doan ma sau.

Luwu y rang chi c6 cac vecto reset phai luon c6 mat. Néu chwong trinh khéng st dung cac ngat nay, vung

nay c6 san cho ma chwong trinh binh thuong.

;reset vector
table
cseg at 0000h
d spini ; Gia tri ban dau cho con tro ngan xép
w t ; Gid tri ban dau cho bé dém chuang
d start trinh
W brk ; Diém vao qua trinh reset cho 1énh BRK
d
w
or 0008h
g nmi_entry ; Non-maskable interrupt
dw
d Intl_entr ; Maskable interrupt #0
) w y ; Maskable interrupt #1
i .d Int2_entr
;software 1nterrupts -
. w y
’ cseg  at 0080h
;start of main procedure .
swi_0:  dw sw0_entry ; Software interrupt
; #0
sttt dw swl _entry ; Bifowdpe igheangtrinh
) #1
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1.3.3 Khéng gian bé nhé chwong trinh/ma

Theo quan diém 1ap trinh, khéng c6 sy khac biét vé mat logic gitta phan doan vat ly #0 va cac phan doan
khéc. B0 lién két va cac cong cu khac ty dong gan ma chuwong trinh vao bd nhé tich hgp ¢6 san trén chip

va sau dé vao bd nhd ngoai.

1.3.4 Lénh tién t6 DSR

Kién tric U16 chia khong gian bd nhd thanh cac phan doan vat ly, m6i phan doan c6 64K byte, do do
viéc truy cap dit liéu trong mot phan doan vat 1y khac véi phan doan vat ly #0 doi hoi phai thao tac thanh
ghi phan doan di¥ liéu (DSR) bang mot trong ba 1énh tién t6 DSR sau.

Lénh tién t6 DSR Chirc nang

11160_0011_iiii iiij Tai DSR vdi gia tri tic thoi 8 bit

1111_1111.

1001_0000_dddd_1111 Tai DSR v6i ndi dung cua thanh ghi chung
Rd.

1111 11160_16601_1111 St dung gia tri DSR hién tai.

Cac Iénh tién t6 DSR chi cé anh hwdng tién t6 nay khi chiing ditng ngay tredc mot 1énh truy cap bd nhé.
Céc lénh truy cap bd nhé khong c6 1énh tién t6 DSR ditng ngay trudc doan vat 1y truy cap #0.

Phan cttng tiy dong vo hiéu hoa tat ca cac ngat gitra 1énh tién t6 DSR va lénh ngay sau dé. Dé biét thém
chi tiét, hdy xem Phan 1.5 “Chan ngat” bén dudi.

Note: Dé ngan chin hoat dong khéng mong mudn va cung cdp kha ndng kiém tra manh nhét c6 thé doi
véi quyén truy cdp bo nhd, cac thong s6 ki thuat ngén ngit lap rap U16 ¢d tinh cdm stt dung cac
1énh tién t6 DSR trong ma ngudn chuwong trinh. Thay vao do, hdy st dung tién t6 DSR twong
ng bén trong chinh 1énh truy cdp bd nhé. DE biét thém chi tiét, hdy xem Phan 2.3 “Dia chi bo
nhg” bén dudi.
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1.3.5 Khong gian bé nhé div liéu

Khong gian bo nhé dit liéu 16 megabyte ctia U16 c6 256 phan doan vét ly vdi 64 kilobyte moi phan doan.

Cong dung chinh cua n6 la lvu tri dit liéu dwgc ghi ciling nhw doc.

Céc chwong trinh truy cdp khong gian nay bang dia chi 24 bit (DSR:AR) két hogp ndi dung cua thanh ghi

phan doan dit liéu (DSR) trong tam bit trén cung va ndi dung cua thanh ghi dia chi (AR) trong 16 bit con

lai. N&i dung cta thanh ghi phan doan dit liéu (DSR) duwgc goi 1a phan doan dit liéu.

Phén doan vat 1y #0 bao gom ctta s6 ROM cong vGi mot hodc hai viing dit liéu. Cira s6 ROM la mot ving

ddc biét truy cap cac dia chi bo nhé chwong trinh/ma bang céach sit dung dia chi RAM. Cac dia chi bo nhé

dir liéu twong ng khong c6 mat vé madt vat ly. Cong dung chinh cta ctta s6 nay la truy cap dit liéu bang

trong ROM.

Sau day minh hoa cach bd tri khéng gian bo nhé nay.

00 OO H
Crra s6 ROM
Ma may cho lé nh
XXX XH
OFFFF H
#0 #1 1T #255(Tma
Phéan doan vat li # 0 Cac phan doan vat Ii tor #1
“ N , A
tre 1én

Bank/segment off
ba nk/ s egn

DSR[7:0]

4 T DATAi%US/S

< AR[Ilb:UJ
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1.3.5.1 Kiéu di¥ liéu
Phan nay mo ta cac kiéu dit liéu dugc ho trg bdi cac 1énh caa U16.
Byte khong dau

Kiéu dit liéu nay dugc st dung bai cac 1énh hoat dong trén byte. Gia tri ndm trong khoang tir 0
dén 255. Cac phép toan so hoc tran hodc dwdi pham vi nay sé dit cd nhé (C) thanh “1” va loai
bé tat cd ngoai trir tdm bit thdp nhat dé tao ra két qua modulo 256.

Cac hoat dong bit thao tac cac bit riéng 1é. Cac bit dwgc danh s6 tir 0 dén 7 twr bit it quan trong
nhat (LSB) dén bit quan trong nhat (MSB).

Byte c6 dau

Kiéu dit liéu nay dugc st dung bdi cac 1énh hoat dong trén byte. Bit trén cung duwgc coi la bit
ddu, tao ra cac gia tri bu hai trong pham vi tr -128 dén +127. Cac phép toan s6 hoc tran dudi

hodc tran trén pham vi nay sé dat cd tran (OV) thanh “1.”

Word khong cé dau

Kiéu dir liéu nay dugc st dung bdi cac 1énh thao tac trén cac word. Gia tri ndm trong khodng tir
0 dén 65.535. Cac phép toan so6 hoc tran hodc duwgi pham vi nay sé dat co nhé (C) thanh “1” va
loai bé tdt ca trir 16 bit thap nhat dé tao ra két qua modulo 65.536.

B0 nh¢ lwu trit 1a little endian, véi byte thap hon (bit 7 dén 0) trede byte cao hon (bit 15 dén 8).
B0 nhd dir liéu yéu cau can chinh ranh gigi word vdi byte thdp hon & dia chi chan va byte cao
hon & dia chi 1é tiép theo. B6 nhé chwong trinh/ma khong ap dat han ché nay. Pia chi cua di
liéu word ludn la dia chi cta byte thap hon ctia né.

Cac hoat dong bitwise thao tac cac bit riéng 1é. Cac bit dwgc danh s6 tir 0 dén 15 tw bit it quan
trong nhat (LSB) dén bit quan trong nhat (MSB).

Word cé dau

Kiéu dit liéu nay dugc st dung bdi cac Iénh hoat dong trén cac word. Bit trén cung dugc coi la
bit c6 ddu, tao ra cac gia tri bu hai trong pham vi tit -32768 dén + 32767. Cac phép toan sb hoc
tran dwdi hodc tran trén pham vi nay sé dat cd tran (OV) thanh “1.”

B0 nhé lwu trit 1a little endian, v&i byte thdp hon (bit 7 dén 0) trede byte cao hon (bit 15 dén 8).
B0 nhd dir liéu yéu cau can chinh ranh gigi word véi byte thdp hon & dia chi chan va byte cao
hon & dia chi 1é tiép theo. Bo nhé chuwong trinh/ma khong ap dat han ché nay. Dia chi cta di

liéu word ludn 1a dia chi cta byte thap hon ctia n6.
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Bit
Kiéu dit liéu nay dwgc st dung bai cic 1énh hoat dong trén bit. Cac gia tri duy nhét la “0” va
“1”. Kiéu nay ap dung cho tirng bit trong hau hét cac thanh ghi va tat ca cac bit trong bd nhd.
Dia chi bit st dung tén cia mot thanh ghi cé kich thwdc byte hodc mot dia chi bo nhé cong véi
toan ti ddu chdm va s6 (0 dén 7). Cac hoat dong c6 san cho cac bit nay bao gom chuyén, hoat

dong logic , kiém tra bit va nhay.

1.3.5.2 Phan cap dia chi

bia chi bd nhé dugc tinh bang byte. Dia chi byte gdn mot dia chi duy nhét cho mdi byte trong bd nhd.
Cac dia chi nay chay tir 0 dén FFFFH (65,535) trong moi phan doan vat 1y 64 kilobyte.

Kién tric U16 phan tach bd nhd thanh bo nhé chwong trinh/ma va b nhd di liéu, moéi bé nhé c6 mot tap
hop dia chi byte riéng.

1.3.5.3 Ranh giéi Word

B0 nhé dit liéu U16 c6 ranh gidi word. Phan citng ty dong thure thi can chinh word bang cach bé qua bit
thap nhat trong dia chi, budc né thanh “0”. Cac 1énh truy cap dit liéu c6 kich thwéc word, double word
hoac quad word bang cach st dung dia chi s6 1é do do6 truy cap vao dia chi s6 chan trudc d6 ma khong
kich hoat 16i dinh danh dia chi. Do d6, 1ap trinh vién phai gan céc kiéu dir liéu 16n hon nay cho ranh gidi
word . Lwu y rang khong c6 ranh gidi b6 sung nao cho cac kiéu multiword . Yéu cau duy nhét la chiing

phai nam trén ranh gigi word.

B0 nhé chwong trinh/ma cling ¢6 ranh gidi word . B6 nhé chuong trinh/ma dwgc truy cap bdi cia so

ROM ciing vay.
I er0, ; (1) Tai RO tUr dia chi 1000H; R1 tu dia chi 1001H
I 1000h ; (2) Tai RO tir dia chi 1000H; R1 tir dia chi 1001H
4 i T ap theo kich thud d 6 nghia la bat ky
ruy cap theo kic c word c6 nghia la bat ky
1000 2 > 13h dia chi nao (1000H ho&c 1001H) déu tao ra cling
1001 —>

Hinh 1.8. Ranh gidi word trong bd nhé
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1.3.5.4 Clra s6 ROM

Ctra s6 nay, dugc gan cho mot phan chua st dung ctia phan doan vat ly #0 trong bd nhé dit liéu, dung dé
truy cap cac dia chi b nhé chwong trinh/ma twong (ng véi dia chi RAM. Do d6, kién triic U16 khong can
cac lénh ddc biét dé truy cap dit liéu trong bd nhé chwong trinh/ma (ROM). St dung 1énh truy cdp RAM
véi dia chi trong ctta s6 ROM ciing tao ra két qua twong tu.

Tuy nhién, viéc truy cdp mot dia chi trong cita s6 ROM maét nhiéu chu ky 1énh hon so véi cuing mét 1énh

truy cap b6 nh¢ dir liéu. Dé biét thém chi tiét, hiy xem Phan 3.3 “Thai gian thue thi 1énh”.

Ctra s6 ROM chi ho trg truy cap doc. Ghi vao dia chi ctta s6 ROM khong tao ra két qua c6 y nghia.

1.3.6 M6 hinh bd nhé phan cirng

Kién tric U16 cung cap kha nang kiém soat phan citng doi vdi s6 lwgng phan doan vat ly cé thé truy cap
dugc dwdi dang bd nhé chwong trinh/ma: 64 kilobyte (32 kiloword) hodc 1 megabyte (512 kiloword).
Quy trinh chi dinh m6 hinh bg nhé phan citng nay cé trong Sé tay huwdng dan sit dung cho thiét bi muc
tiéu.

Bang sau day tom tat cic m6 hinh c6 san.

CSR

Tén mé hinh Pia chi chwong trinh/ma Thanh ghi
sao lwu CSR

BO nh& chwong trinh:0H-FFFFH

SMALL BO nhé ditliéu:0H - Kh;ng st
FF.FFFFH ung
LARGE BO nho chwong trinh: OH - St dung

F:FFFFH BO nh¢ dit liéu: 0H -
FF:FFFFH

Viéc liya chon mo hinh bd nhé phan citng anh hwdng dén cac khia canh hoat dong sau:.
0 Lwgng bo nhé chwong trinh/ma kha dung
0 Hoat dong ctia cac 1énh goi chuwong trinh con va cac 1énh RT twong tng
0 Hoat dong ctia cac 1énh ngat va 1énh RTI twong @ng

0 Hoat dong cua lénh PUSH va POP
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Bang sau day phac thao nhitng khac biét nay chi tiét hon.
SMALL LARGE
Luong bd nhé chwrong trinh/méa kha dung | 64K bytes 1M bytes

(OH - OFFFFH)

(OH - F:FFFFH)

Céc thanh ghi duwoc lvu trong khi goi PC PC
chuong trinh con
CSR
Cac thanh ghi dugce khéi phuc bang1énh | PC PC
RT
CSR
Céc thanh ghi dugc Iuu trong qua trinh PC PC
chdp nhan ngat
PSW PSW
CSR
Cac thanh ghi dwoc khoi phuc bang1énh | PC PC
RTI
PSW PSW
CSR
LR LR
Cac thanh ghi dwoc lwu bdi lénh LCSR
PUSH LR/ELR ELR ELR
ECSR
LR LR
Céac thanh ghi duoc khoi phuc bang 1énh LCSR
POP LR/PC
PC PC
CSR
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1.3.7 Hoat déng ngat

1.3.7.1 Chép nhan ngat

Phan citng U16 chi chap nhan yéu cau ngit (NMICE, NMI hodc MI) néu mitc ngdt ctia né giéng hodc 16n
hon mitc ngoai 1€ hién tai (ELEVEL) dugc thiét 1ap.

Bang sau day liét ké mitc d6 ngat, mét s6 nguyén tir 0 dén 3 biéu thi mirc do wu tién ngét, cho tirng loai

ngat.
Loai ngat Mirc ngit
Ngat mo phong (NMICE)*? 3
Ngat khéng thé vé hiéu héa 2
(NMI)
Ngat phan mém (SWI) 1
Ngat cé thé vo hiéu hda (MI) 1

*1 Yéu cau ngat nay yéu cau mot trinh mé phdng trén mach(ICE). N6 khong kha dung cho
céc chuong trinh Ung dung clia nguoi dung.

Cai dat mirc ngoai 1é (ELEVEL) bang 0 cho biét khong c6 yéu cau ngat nao dang cha xir 1y.
Mittc d6 ngdt cang cao thi mitc d6 wu tién cang 16n.
Khi phan citng chap nhéan yéu cau ngat, n6 sé lvu mitc ngat trong trweong ELEVEL cua PSW.

Khi phan citng U16 nhan dugce yéu cau ngat, trede tién né so sanh mitc ngat véi cai dat mic ngoai 1€ hién
tai (ELEVEL). Néu mitc ngét bang hodc 16n hon ELEVEL, phan citng sé tai bd dém chwong trinh (PC) tir
muc nhap thich hgp trong bang vecto.

Dia chi trong bang vecto M6 ta
0000H Gié tri ban dau cho con trd ngan xé&p(SP)
0002 Piém vao quy trinh reset cho dau vao dat lai bén ngoai hoac

[énh BRK véi cai dat murc ngoai 1é (ELEVEL) la 2 hoac 3
Pi€m vao quy trinh reset cho 1énh BRK vdi thiét 1ap mic ngoai 1é

0004 (ELEVEL) 13 0 hodc 1

0006H Piém vao trinh x{ ly ngat cho ngat gia 1ap (NMICE)

0008H - Piém vao trinh x& ly ngétch:ho r)gét khoéng thé v hiéu hda
(NMI) va ngat cé thé vo6 hiéu héa (Ml)

0080H - OOFEH Diém vao trinh x& ly ngat cho ngat phan mém (SWI)

Sau day la quy trinh chap nhan chi tiét cho tirng loai ngat.
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1.3.7.2 Ngat khdéng thé vd hiéu héa (NMI)

Cac chwong trinh (ng dung ctia ngudi dung khong cé cach nao dé v6 hiéu héa cac ngdt NMI. Khi phan
ctrng phat hién ra mot ngat, quyén diéu khién sé ngay 1ap tic chuyén dén trinh xtr ly ngat NMI thich hgp.
Néu CPU da thyc thi trinh x ly ngat NMI, quyén diéu khién van quay lai ban dau.

Tuy nhién, phan citng sé v6 hiéu hoa chiing trong cac tinh hudéng sau.

¢ Giita mot Iénh reset (hodc dau vao reset phan cirng hodc 1énh BRK véi cai dat ELEVEL la 3) va két

thic 1énh dau tién trong trinh x ly reset

e Gitta thoi diém bat dau chu ky chdp nhan ngat va thoi diém két thic 1énh dau tién trong trinh x Iy
ngat

e Gitta lénh tién t6 DSR va l1énh tiép theo ngay sau do6
Mot yéu cau ngat khong thé vo hiéu héa sé tw dong khién phan citng thye hién cac hanh dong sau.

1. Lvu PC trong ELR2.
2. Luu CSR trong ECSR2.
3. Luu PSW trong EPSW2.
4. bat truong ELEVEL trong PSW thanh 2.
5. Reset CSR vé khong.
6. Tai bd dém chwong trinh (PC) tir bang vector.
7. V6 hiéu héa cac yéu cau ngat trong thai gian dién ra 1énh dau tién trong trinh xt ly ngat.

Thai gian x@ ly can thiét cho cac hanh dong trén 1a 3 chu ky, tuy nhién, khi sy gian doan xay ra ngay sau
Iénh st dung dia chi [EA+], trinh tw gidn doan dwgc bat dau sau khi mét chu ky may cta cac chu ky cha
dwgc thure hién. Dé biét thém chi tiét, hdy xem Phan 3.3 “Thai gian thure thi 1énh.”

Trinh x& ly ngat NMI c6 thé thoét theo nhiéu cach khac nhau. D€ biét thém chi tiét, hdy xem Phan 1.4
“Mttc do ngoai 1€ va phong ghi dy phong.”
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1.3.7.3 Ngét c6 thé vd hiéu héa (MI)

Céc ngét c6 thé vo hiéu hda c6 nhiéu nguon trong s6 cac thiét bi ngoai vi trén bo mach va cac chan dau

vao bén ngoai. Phan ciing chi chdp nhan ching néu bit MIE trong PSW la “1.”

Tuy nhién, phan citng vo hiéu héa ching trong cac tinh hudng sau.

e Gitta mot Iénh reset (hodc dau vao reset phan citng hodc 1énh BRK véi cai dat ELEVEL la 3) va két

thic 1énh dau tién trong trinh x ly reset

e Gitta thoi diém béat dau chu ky chap nhan ngat va thoi diém két thic 1énh dau tién trong trinh x Iy

ngat

e Gitta 1énh tién t6 DSR va lénh tiép theo ngay sau do6

e Khi cai dit ELEVEL 1a 2 hojc 3

Viéc chdp nhén yéu cau ngat c6 thé vo hiéu hoa sé ti dong khién phan cing thue hién cac hanh dong sau.

1.

2.

7.
8.

Luu PC trong ELR1.

Luu CSR trong ECSR1.

. Lwu PSW trong EPSW1.
. bat trwong ELEVEL trong PSW thanh 1.
. Bt bit MIE trong PSW thanh “0” dé v6 hiéu héa cac yéu cau ngét tiép theo.

. Reset CSR vé khéng.

Téi b dém chuong trinh (PC) tir bang vector.

V6 hiéu héa tat ca cac yéu cau ngét trong thoi gian dién ra 1énh dau tién trong trinh x 1y ngat.

Thai gian x ly can thiét cho cac hanh dong trén la 3 chu ky, tuy nhién, khi sy gian doan xay ra ngay sau

lénh st dung dia chi [EA+], trinh ty gidn doan duwgc bat dau sau khi mot chu ky may cta cac chu ky cho
dwgc thure hién. Dé biét thém chi tiét, hdy xem Phan 3.3 “Thai gian thue thi 1énh.”

Trinh x@ ly ngat MI c6 thé thoat theo nhiéu cach khac nhau. Bé biét thém chi tiét, hdy xem Phan 1.4

“Mttc d6 ngoai 1é va phong ghi dy phong.”
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1.3.7.4 Ngat phan mém (SWI)

Céac ngat phan mém dén tir bén trong chwong trinh ng dung cia ngwoi dung, do d6 duge chap nhan ngay
lap tirc. Toadn hang cua Iénh SWI chi dinh s6 ngat.

Yéu ciu ngét phan mém sé t dong khién phan citng thie hién cac hanh dong sau.
1. Lvu PC trong ELRI1.
2. Lwu CSR trong ECSR1.
3. Luu PSW trong EPSW1.
4. bat truong ELEVEL trong PSW thanh 1.
5. Bat bit MIE trong PSW thanh “0” dé v6 hiéu héa cac yéu cau ngat tiép theo.
6. Reset CSR vé khong.
7. Tai b dém chwong trinh (PC) tir bang vector.
8. V0 hiéu hoa tat ca cac yéu cau ngét trong thoi gian dién ra 1énh dau tién trong trinh xtr 1y ngét.

Thai gian xir 1y can thiét cho cac hanh déng trén la 3 chu ky, tuy nhién, khi Iénh SWI dwgc thyc hién
ngay sau lénh sit dung dia chi [EA+], trinh ty ngat dugc bat dau sau khi thire hién mét chu ky may cua
cac chu ky cho. Dé biét thém chi tiét, hdy xem Phan 3.3 “Thoi gian thyc thi 1énh.”

Trinh x{ 1y ngat phan mém c6 thé thoat theo nhiéu cach khac nhau. Dé biét thém chi tiét, hdy xem Phan

1.4 “Mtc d6 ngoai 1€ va phong ghi dy phong.”
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1.4 Mrc dd ngoai 1€ va Thanh ghi dw phong

Kién tric U16 cung cap ba bd thanh ghi sao liru dé Ivu ndi dung ctia bo dém chuwong trinh (PC), thanh ghi
phan doan ma (CSR) va thanh ghi trang thai chuong trinh (PSW) trong khi goi chuwong trinh con va trinh
xt ly ngét. Thanh ghi sao lvu PC va CSR é&p dung cho ca hai tinh huéng; thanh ghi PSW chi ap dung cho
trinh x ly ngat.

Bang sau day tém tat viéc st dung cac thanh ghi sao Iwu nay.

Thanh ghi sao luu PC
Tén Mo ta
LR Phan nay gilt offset cua dia chi tra vé cho I1&énh goi chuong trinh con
vGi 1énh BL.
ELR1 Phan nay gilr offset cGia dia chi trd vé cho mét ngat cé thé vo hiéu
héa hoac mét Iénh SWI.
ELR2 Phan nay gilr offset cta dia chi trd vé cho mét ngat khéng thé vo hiéu
héa.
ELR3 Phan nay gilr offset clda dia chi trd vé cho mét ngat moé phong.
Thanh ghi sao lvu CSR
Tén M6 ta
LCSR Phan nay gilr phan phan doan vat ly cua dia chi trd vé cho Iénh goi
chuong trinh con véi Iénh BL.
ECSR1 Phan nay gilr phan phan doan vat ly cta dia chi tra vé cho mot
ngat c6 thé vo hiéu hdéa hoac mét 1énh SWI.
ECSR2 Phan nay gitr phan phan doan vat ly cda dia chi tra vé cho
mot ngat khéng thé vo hiéu hoa.
ECSR3 Phan nay gilr phan phan doan vat ly cta dia chi tra vé cho mot ngat
mo6 phéng.
Thanh ghi sao lwu trang thai chwong trinh (PSW)
_Tén M6 ta
EPSW1 Phan nay gilr PSW ngay truéc khi cé ngat cé thé vo hiéu hda hoac
[énh SWI.
EPSW?2 Phan nay girt PSW ngay trudc khi cé ngat khéng thé vo hiéu héa.
EPSW3 Phan nay git PSW ngay trudc khi c6 ngat moé phong.

LR va LCSR dugc Ivu bang 1énh BL goi mét chiwong trinh con va dugc khéi phuc bang 1énh RT két thuc
chuwong trinh con.

Céac thanh ghi ELR, ECSR va EPSW duogc st dung phu thudc vao gia tri chi muc tir truong ELEVEL
trong thanh ghi trang thai chwong trinh (PSW). Phan citng lwu vao ching trong chu ky chdp nhan ngat;
1énh RTT & cudi trinh x& 1y ngat khoi phuc tir chuing.

Lwu y rang cac by chi cung cap mot thanh ghi cho moéi cdp d6. Do d6, néu cac chuong trinh con hodc
trinh x 1y ngat dugc 16ng nhau, thi khong thé tra vé bang cac 1énh RT va RTI thuwong dugc st dung.
Chuong trinh con hodc trinh x 1y ngdt phai st dung cac 1énh PUSH dé lwu ndi dung thanh ghi vao ngan
xép triede khi 1ong nhau va trd vé bang cac 1énh POP thay thé.
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Viéc lya chon phuong phap thich hgp dé Ivu cac thanh ghi nay phu thudc vao trang thai CPU, do d6 can
ddc biét chid y trong giai doan thiét ké. Cac trang sau day cho thay cach diéu chinh chwong trinh ¢ng dung

clia nguwoi dung theo trang thai thyc thi cda U16.
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Sau day mo ta cac can nhac vé 1ap trinh cho moi thiét 1ap ELEVEL c6 thé c6 va liéu chwong trinh tng

dung cua ngudi dung c6 16ng ghép chuwong trinh con va ngat hay khong.
A: Bat ky ngat nao khong duoc xtrly

Trang thai chay ctia mtc ngoai 1é (ELEVEL) la 0 va cac thanh ghi sao Iwu dugce st dung la LR va
LCSR. Céch cac thi tuc bat dau va két thidc chi phu thudc vao viéc cac chirong trinh con cé dwrge 16ng

nhau hay khong.

A-1: Khi m@t chwong trinh con khéng duwoc goi boi chwong trinh trong mot chwong trinh con
¢ Xt ly ngay sau khi bat dau chwong trinh con
Khong c6 ghi chu cu thé.
e Xt 1y & cudi chwong trinh con

Khoi phuc PC tir LR bang 1énh RT.

Vi du mo ta: State A-1

Sub_A- ; bat dau chuong trinh
1:

; Khéi phuc PC tu LR.
; Két thuc chuang trinh con

A-2: Khi m@t chwong trinh con dugc goi bdi chuong trinh trong mdt chwong trinh con.
* Xt 1y ngay sau khi bat dau chwong trinh con
St dung lénh PUSH LR dé lwu dia chi tra vé vao ngan xép.
e X1t ly & cudi chwong trinh con

Str dung 1énh POP PC thay vi RT dé tra vé tir chiwwong trinh con.

Vi du mo ta: State A-2

Sub_A-2: ; Bat dau chuong trinh con.
PUSH LR ; Luu dja chi tra vé vao ngan
xép
ﬁ Sub_1: ;Bat dau chuong trinh con
BL Sub 1 ; Goi chuang trinh con 16ng :
: nhau Sub_1 RT  ; Khéi phuc PC tir LR.
POP PC ; Khoi phuc PC tlr ngan xép ; K&t thic chuong trinh con
; K&t thic chuong trinh con
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B: Ngat c6 thé vé hiéu héa dang duoc xtrly
Trang thai chay ctia mic ngoai 1é (ELEVEL) la 1 va céac thanh ghi sao lvu dugc st dung la ELR1, ECSR1
va EPSW1. Cach céc thu tyuc bat dau va két thuc phu thudc vao viéc nhiéu ngat dwgc bat hay tat.

B-1:Khi m§t chwong trinh con khéng duoc goi boi chwong trinh khi thuce hién mot qua

trinh ngat.

B-1-1: Khi nhiéu ngat bi vé hiéu héa.
e Xir Iy ngay sau khi bat dau thie hién qua trinh ngat
Khong c6 ghi chu cu thé.
e X ly khi két thic qua trinh thyc hién ngat

Khéi phuc PC tir ELR1 va PSW tir EPSW1 bang lénh RTI.

Vi du mo ta: State B-1-1
Intrpt_B-1- ; Bat dau clia qua trinh ngat.
1:

; Trad vé PC tur ELR
; Trad vé PSW tu EPSW
; K&t thac

B-1-2 : Khi nhiéu ngat duoc kich hoat.

¢ X ly ngay sau khi bat dau thye hién qua trinh ngéat
Chi dinh “PUSH ELR, EPSW” dé luu dia chi tra vé ngat va trang thai PSW trong ngan xép.
e X1t ly khi két thuic thye hién qua trinh ngt

Chi dinh “POP PSW, PC” thay vi 1énh RTI dé tra lai ndi dung ctia ngan xép cho PC va PSW.

Example of description: State B-1-2

Intrpt_B-1-2: ; Bat dau
PUSH ELR, EPSW ; Luu ELR va EPSW tai diém bat
El ; Kich hoat ngat
POP PSW,PC ; Trd vé PC tir ngan xép
; Trad vé PSW tlr ngan xép
; Két thic
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thuc hién mot qua trinh ngat.

B-2-1: Khi nhi€u ngat bi vé hiéu hoa.

B-2: Khi m0t chuong trinh con duwoc goi boi chwong trinh trong khi dang

e X1r ly ngay sau khi bat dau thyc hién qua trinh ngat

Chi dinh 1énh “PUSH LR” dé lwu dia chi trd vé cia chwong trinh con trong ngéan xép.

e X1 ly khi két thuic thyre hién qua trinh ngét

Chi dinh “POP LR” ngay trudc 1énh RTT dé trd vé tir qua trinh x& 1y ngét sau khi tra vé dia chi tra

vé ctia chvong trinh con cho LR.

Example of description: State B-2-1

Intrpt_B-2-1: ; Bat dau
PUSH LR ; Luu dja chi tra vé tai diém bat dau
BL Sub_1 ; Goi chuong trinh con 16ng nhau
Sub 1
POP LR ; Khéi phuc LR tir ngan xép
RTI ; Két thic

Sub_1: ;Diém bat dau cla
/ chuong trinh con
RT ; Trd vé PC tir LR
; Két thdc cha chuang
trinh con

Khi nhiéu ngat duoc kich hoat.

¢ Xt ly ngay sau khi bat dau thuc hién qua trinh ngat

Chi dinh “PUSH ELR, EPSW, LR” d€ lvu dia chi trd vé ngét, dia chi trd vé chiwong trinh con va trang

thai EPSW trong ngan xép.

e Xt 1y khi két thiic qua trinh thye hién ngat

Chi dinh “POP PC, PSW, LR” thay cho 1énh RTI dé tra vé dit liéu da lwu cda dia chi trd vé ngat cho
PC, dir liéu da lwu cia EPSW cho PSW va dit liéu da Ivu cta LR cho LR.

Vi du mo ta: State B-2-2

Intrpt_B-2-2:
dau

PUSH ELR,EPSW,LR

: Bat

bat dau
El ; Kich hoat ngat
BL Sub_1 ; Goi chuong trinh con

Sub_1

POP PC,PSW,LR ; Trd vé PC tur ngan xép

; Trd vé PSW tir ngan

; Luu ELR, EPSW, LR tai diém

/

Sub_1: ; Diém bat dau cha chuagng

trinh con

RT - Fra-ve PCty LR
; K&t thic cha chuong
trinh con

xép
; Trad vé LR tur ngan xép
; Két thic
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C: Ngat khong thé vo hiéu hoa dang duoc xirly

Trang thai chay ctia mc ngoai 1é (ELEVEL) la 2 va cac thanh ghi sao Ivu dugc st dung la ELR2, ECSR2
va EPSW2. Cach céc thu tuc bat dau va két thiic phu thude vao viéc c6 goi chirong trinh con hay khong.

C-1: Khi mdt chwong trinh con khéng dugc chuong trinh goi khi thue hién mét qua trinh ngat.
¢ X1 ly ngay sau khi bat dau thuc hién qua trinh ngat

Chi dinh “PUSH ELR, EPSW” dé€ lwu dia chi tra vé ngat, dia chi trd vé chwong trinh con va trang
thai EPSW trong ngan xép.

e X1t ly khi két thic thyc hién qua trinh ngat

Chi dinh “POP PSW, PC” thay cho lénh RTT dé tra vé dir liéu da lvu cta dia chi tra vé ngdt cho PC, dit liéu
da lwu cia EPSW cho PSW.

Example of description: State C-1

Intrpt_C-1: ; Bat dau
PUSH ELR,EPSW ; Luu ELR va EPSW tai diém bat
POP PSW,PC ; Trd vé PC tlr ngan xép
; Trad vé PSW tir ngan xép
; K&t thic

C-2: Khi mdt chwong trinh con duwoc goi béi chuwong trinh trong khi thure thi mét qua trinh ngat.

e Xt ly ngay sau khi bat dau thyc thi qua trinh ngat

Chi dinh “PUSH ELR, EPSW, LR” dé luwu dia chi trd vé ngat, dia chi trd vé cia chwong trinh con va trang
thai EPSW trong ngan xép.

e Xw ly khi két thic qua trinh thyc thi ngat
Chi dinh “POP PSW, PC, LR” thay cho lénh RTI @€ tra vé dit liéu da lwu cua dia chi tra vé ngdt cho PC, dir
liéu da Iwu cia EPSW cho PSW va dit liéu da Iwu caa LR cho LR.

Vi du mo ta: State

C-2 Intrpt_C-2: ; Bat dau
; Luu ELR, EPSW, LR &
PUSH ELR,EPSW,LR it ban dAu
/ Sub 1 : Bat dau
BL Sub 1 ; Goi chuong trinh con :
: ; Trd vé PC tUr LR
POP  PSW,PC,LR ; Trd vé PC tr ngan xép ; Két thuc ctia chuong
2 A N < trinh con
; Trd vé PSW tu ngan xép
; Trd vé LR tUr ngan xép
; K&t thic

Viéc lya chon phuwong phéap thich hgp dé Iwu cac thanh ghi nay phu thudc vao trang thai CPU, do d6 can
ddc biét chu y trong giai doan thiét ké..

FEUL-U16-100-INST-03 1-34



nX-U16/100 Core Instruction Manual
Chapter 1. Kién truc

1.5 Ghi chu vé ngét khéng thé vé hiéu héa

Muc nay mo ta cac ghi chu vé ngat khong thé vo hiéu hda tai thoi diém phat trién chwong trinh ctaa C.

Vi yéu cau ngét khong thé vo hiéu héa khong thé bi v6 hiéu hdéa, nén né can xit 1y ngét nhiéu lan déi véi
ngdt khong thé vo hiéu hoéa trong chwong trinh tng dung. Néu bién phap chdong lai ngat nhiéu lan khéng
duoc trién khai, chwong trinh c6 thé khong thé trd vé tit mot qud trinh ngét.

Do d6, khi cac chip muc tiéu stt dung cac ngat khong thé v6 hiéu hoa, vui long dat danh muc la hai theo

mot pragma INTERRUPT.

static void int. WDTINT(void);
#pragma interrupt int WDTINT
0x08 2 static void

int WDTINT(void)

}
Ma lap rap ma trinh bién dich dwa ra cho chwong trinh C dwgc dé cap & trén la nhw sau.

_int WDTINT :
push elr, epsw

pop pPsw, pc
* Khi m6t chirong trinh ngat chita 1énh goi ham, ngoai nhém thanh ghi sao liu, md PUSH/POP ctia nhém
thanh ghi sao lvu da dé cap & trén va nhém thanh ghi (LR, EA, R0-R3) ¢6 thé dugc thay doi trong ham
dugc goi sé dugc tao ra.
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1.6 Chan ngat

Nhw da dé cap & trén, phan citng vo hiéu hda tét ca cac yéu cau ngat dang chg x ly trong sudt thoi gian
cta cac tinh hudng sau.
(1) Giira thoi diém bat dau chu ky chap nhan ngéat va thai diém két thuc 1énh dau tién trong trinh x
1y ngat
Phan ctng tri hoan viéc chap nhan yéu cau ngat mdi cho dén khi né hoan tét viéc thyc thi 1énh dau
tién trong trinh x ly ngdt cho 1énh cdi.
(2) Giira Iénh tién t6 DSR va lénh tiép theo ngay sau do
Phan cing tri hodn viéc chdp nhéan yéu cau ngat méi cho dén khi n6 hoan tat viéc thye thi ca hai
1énh trong cap.
DéE biét thém chi tiét vé cac 1énh tién t6 DSR, hdy xem Phan 1.3.4 “Cac 1énh tién t6 DSR”. Mac du méot

chuobi cac 1énh tién t6 DSR kich hoat lai diing cac yéu cau ngat, nhwng cac chudi nhw vdy khong dugc

xudt hién trong ma chwong trinh vi chiing c6 thé dan dén hanh vi khéng mong muén.
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1.7 Stra dOi ngan xép

Phan nay tém tdt cac tdc dong ma lénh PUSH va POP c6 trén ngan xép. Dé biét thém chi tiét, hdy xem
Chuong 3 “M6 ta Lénh.”

Con tré ngan xép (SP) luon di chuyén theo mot s6 byte chan. Néu toan hang 1énh PUSH biéu dién mdt s
byte 1é, phan ciing sé lwu trit ngit canh ctia toan hang dé bang mot byte gia. Twong tw, néu toan hang 1énh
POP biéu dién mot s6 byte 1é, phan ciing sé khoi phuc thanh ghi va doc m6t byte gia ma khong khoi phuc
bat ky thanh ghi nao.

Luu y rang hoat dong ctia cac 1énh chi dinh LR hodc ELR lam toan hang phu thugc vao mo hinh bg nhé

phéan citng.

Céc hinh sau day minh hoa hoat dong cuda hai 1énh nay.

PUSH RO /POP RO
Théap hon
SP sau khi lwu > RO SP truc khi khoi
phuc
PUSH ! o
xdc dinh v
SP trwde khi lvu SP sau khi khoi
phuc
Cao hon
PUSH ERO0/POP ER0
Théap hon
SPsaukhilvu  |——P»] RO SP trude khi khoi
phuc
PUSH A R1 | pop
’ V

SP trwde khi lvu

Cao hon

SP sau khi khoi
phuc
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PUSH XRO0 /POP XR0
Théap hon
SP sau khi It > RO € | SP trudc khi khoi
phuc
A R1
PUSH R2 POP
R3
V
SP truge khi luu > | SPsaukhi khai
phuc
Cao hon
PUSH QR0 /POP QRO
Thap hon
: SP trwéc khi khoi
SP sau khi Iva . < RO ——— phue
A\
R1
R2
R3
POP
PUSH R4
R5
R6
R7
V
SP truéc khilwu  |—— P ¢« Sguia” khi khdi
Cao hon
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SP trudc khi khoéi

PUSH EPSW / POP PSW
Thap hon
SP sau khi luu > EPSW
A Gid tri khong
PUSH 7 xac dinh
SP trwgc khilvu |—ppl
Cao hon
PUSH EA /POP EA
Théap hon

SP sau khi lvu

phuc

. pOP

v

SP sau khi khoi

phuc

Nura duwdi cia EA

PUSH

Ntra trén cia EA

SP trude khi khoi
phuc

SP trude khi lvu

 POP

G

Cao hon

SP sau khi khéi
phuc
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PUSH ELR /POP PC (SMALL model)

SP sau khi lvu

PUSH

4

SP trwdc khi lvu

SP sau khi lvu

Ay

PUSH

SP trwdc khi luvu

Lower
p| Na dusi cia ELRg——| SP trude khi khoi
phuc
NU(ra trén cua
ELR ! POP
— o SP sau khi khoi
phuc
Higher
PUSH ELR / POP PC (LARGE model)
Lower
p| NiradusiciaELR g SP trudic khi khoi
phuc
Ntra trén ciia ELR
0 ECSR POP
Gid tri khong
xac dinh Vi
> < SP sau khi khoi
phuc
Higher
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PUSH LR /POP LR (SMALL model)

Lower
SP sau khi lvu »| Nira duéictia LR ISP truedc khi khoi
phuc
PUSH A Ntra trén cia LR POP
ISP truede khi lvu > < SP sau khi khéi
phuc
Higher
PUSH LR /POP LR (LARGE model)
Lower
. 5 Lo SP trude khi khoi
SP sau khi lvu p| NuadudicualR jg¢———] phuc
PUSH /A Ntra trén clia LR
0 LCSR POP
SP truéc khi luu Gid tri khong
xac dinh V
SP sau khi khoi
b phuc
Higher
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2.1 Cac loai dia chi
Kién tric nX-U16/100 c6 bon loai dia chi:
e Dia chi thanh ghi dé truy cap cac thanh ghi ndi bo va thanh ghi dong xur ly
¢ Dia chi b6 nh@ dé truy cdp bo nhé dit liéu va bg nhé chwong trinh/mé bén trong ctta s6 ROM
¢ Dia chi titc thai dé chi dinh céc gia tri s6
e Dia chi b nhé chwong trinh/ma dé truy cap bo nhé chwong trinh/ma
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2.2 Pia chi thanh ghi

Céc loai dia chi thanh ghi sau day truy cap vao ndi dung cta thanh ghi dugc chi dinh.

Ky hiéu dia Chirc nang

chi

Rn Kiéu dia chi nay truy cap vao ndi dung cta thanh ghi chung c6 kich thuéc
byte dugc chi dinh (Rn).

ERn Kiéu dia chi nay truy cap vao ndi dung cta thanh ghi chung c6 kich thuwéc
word dugce chi dinh (ERn). Khi bang hwéng dan liét ké ERn trong mot toan
hang, BP c6 thé dwgc thay thé cho ER12 va FP cho ER14.

XRn Kiéu dia chi nay truy cdp vao ndi dung cda thanh ghi chung c6 kich thuwéc
double word dwoc chi dinh (XRn).

QRn Kiéu dia chi nay truy cap vao ndi dung cda thanh ghi chung c6 kich thwéc
quad word (QRn) duwgc chi dinh.

CRn Kiéu dia chi nay truy cdp vao n6i dung cua thanh ghi déng xir 1y c6 kich
thudce byte dugce chi dinh (CRn).

CERn Kiéu dia chi nay truy cdp vao n6i dung cua thanh ghi déng xir 1y c6 kich
thuédc word dugce chi dinh (CERn).

CXRn Kiéu dia chi nay truy cap vao ndi dung cta thanh ghi dong x ly c6 kich
thwdc double word dugc chi dinh (CXRn).

CQRn Kiéu dia chi nay truy cap vao ndi dung cua thanh ghi dong xt 1y c6 kich
thudc quad word (CQRn) dugce chi dinh.

PC Kiéu dia chi nay truy cap vao noi dung cia bo dém chwong trinh (PC).

LR Kiéu dia chi nay truy cap vao ndi dung cua thanh ghi lién két (LR).

EA Kiéu dia chi nay truy cap vao ndi dung cua thanh ghi EA.

SP Kiéu dia chi nay truy cdp vao ndi dung cuia con tro ngan xép.

PSW Kiéu dia chi nay truy cap vao noi dung cta thanh ghi trang thai chwong trinh (PSW).

ELR Kiéu dia chi nay truy cap vao ndi dung cua mot thanh ghi lién két ngoai 1€ (ELR).

ECSR Kiéu dia chi nay truy cdp vao ndi dung cua thanh ghi sao lvu CSR.

EPSW Kiéu dia chi nay truy cap vao ndi dung cua thanh ghi sao lvu PSW.

Rn.bit_offset Kiéu dia chi nay truy cap vao ndi dung ctia bit dugc chi dinh bdi bit_offset

trong thanh ghi chung Rn.
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2.3 Pia chi bd nh&

Kiéu dinh danh dia chi nay truy cap noi dung cia mét dia chi trong khéng gian bo nhg dit liéu.

Truy cap dit liéu trong mét phan doan vat ly khac véi phan doan vat 1y #0 doi hoi phai thao tac véi
thanh ghi phan doan dit liéu (DSR) bang Iénh tién t6 DSR.

D€ ngan chan hoat dong khong mong muon va cung cap kha nang kiém tra manh nhét c6 thé doi véi
quyeén truy cap bd nhg, cac thong s6 ky thuat ngdon ngit lap rap U16 c6 tinh cdm st dung cac 1énh tién
to DSR trong ma nguon chwong trinh. Thay vao do, hdy st dung tién t6 DSR twong ¢ng bén trong
chinh Iénh truy cap bd nhg..

Lénh tién t6 DSR Chirc nang Tién td twong irng

1110_0011_iiii iiii  Tai DSR véi gid tri titc thdi8 pseq addr : hodc FAR

1001_00060_dddd_1111 Tai DSR v6i ndi dung Rd:
cta thanh ghi chung Rd.

1111 1110_16001_1111 St dung gia tri DSR hién tai. DSR:

Bang sau day hién thi cac vi du vé céc tién t6 nay & bén trai va két qua cua ching & bén phai.

Assembly Language Source Code Trinh ty Iénh thyc té
L RO, 1:2345H DSR <« 1
RO « [2345H]
L RO, R1:[ER2] DSR « R1
RO « [ER2]
ST R1, DSR:[EA] [ (DSR<<16)|EA] « R1

Cac phan gach chan trong Bang trén chi ra cac tién t6 DSR tao ra cac thao tic DSR mong muon.

Néu khong c6 tién t6 DSR, 1énh sé truy cap phan doan vat 1y #0 trong khong gian b6 nhé dir liéu.
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2.3.1 Thanh ghi Pia chi gian ti€p

Céc loai thanh ghi dia chi gian ti€p sau day truy cap ndi dung ctia dia chi bd nhé dit liéu trong thanh ghi duwgc
chi dinh.

Ky hiéu dia Chirc nang
chi
[EA] Kiéu dia chi nay truy cap vao ndi dung ctia khong gian bo nhé dit liéu tai vi
tri offset trong thanh ghi EA.
Tinh toan dia chi hiéu dung Dia chi hiéu dung (EA)
15 0 15 0
EE——
pseg_addr:[EA] Bién thé nay st dung s6 phan doan vat ly dwgc chi dinh bédi #pseg_addr.
DSR:[EA] Bién thé nay st dung s6 phan doan vat ly trong DSR.
Rd:[EA] Bién thé nay st dung s6 phan doan vat ly trong thanh ghi chung Rd.
[EA+] Kiéu dia chi nay truy cap vao ndi dung ctia khong gian bo nhé dit liéu tai vi

tri offset trong thanh ghi EA.
Sau khi truy cap, ndi dung ctia thanh ghi EA duwgc tang 1én theo kich thuwéc
toan hang tinh bang byte va do6i véi tat ca cac kich thwdc ngoai trir byte,

dugc lam tron xuéng thanh mot dia chi chan.

Kich thuéc toan NGi dung EA Tang
hang
Byte Chén 1

Lé 1
Word Chan 2

Lé 1
Double word Chan 4

Lé 3
Quad word Chéan 8

Lé 7

Tinh toan dia chi hiéu dung Dia chi hiéu dung (EA)

15 0 15 0

TR |

Noi dung tang Ién
sau khi truy cap
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Ky hiéu dia
chi

Chirc nang

pseg_addr:[EA+]

Bién thé nay st dung s6 phan doan vat ly dwgc chi dinh bdi #pseg_addr.

DSR:[EA+] Bién thé nay st dung s6 phan doan vat ly trong DSR.
Rd:[EA+] Bién thé nay s dung s6 phan doan vat ly trong thanh ghi chung Rd.
[ERn] Kiéu dia chi nay truy cap vao ndi dung cua khéng gian bo nhg dir liéu tai vi

pseg_addr:[ERn]

tri offset trong thanh ghi chung c6 kich thuéc word ERn. [BP] thay vi
[ER12] va [FP] thay vi [ER14] ciing dugc chap nhan.

Tinh toan dia chi hiéu dung Dia chi hiéu dung (EA)

15 0 15 0

IR

Bién thé nay st dung s6 phan doan vét ly dwgc chi dinh bai #pseg_addr.

DSR:[ERn] Bién thé nay st dung s6 phan doan vat ly trong DSR.
Rd:[ERn] Bién thé nay st dung s6 phan doan vat ly trong thanh ghi chung Rd.
Disp16[ERn] Kiéu dia chi nay truy cap vao ndi dung cuia khong gian bd nhé dit liéu tai dia

pseg_addr:Disp16[ERn]
DSR:Disp16[ERn]

Rd:Disp16[ERn]

chi byte dwoc hinh thanh bang cach thém d6 dich chuyén Displ6 vao néi
dung cta thanh ghi chung c6 kich thwéc word ERn.

Tinh toan dia chi hiéu dung Dia chi hiéu dung (EA)

15 0
‘ ERn

15 0

—
D
}7

N

15 0
‘ Disp16

Bién thé nay st dung s6 phan doan vat ly dwogc chi dinh bai #pseg_addr.
Bién thé nay st dung s6 phan doan vat ly trong DSR.

Bién thé nay st dung s6 phan doan vat ly trong thanh ghi chung Rd.

FEUL-U16-100-INST-03

2-5



nX-U16/100 Core Instruction Manual
Chapter 2. Céacloai dia chi

Ky hiéu dia Chirc nang
chi
Disp6[BP] Kiéu dia chi nay truy cap vao ndi dung cua khong gian bd nhé dit liéu tai dia

pseg_addr:Disp6[BP]

chi byte duwgc hinh thanh bang cach thém do dich chuyén mé réng dau Disp6

vao ndi dung cua con tré co sé (BP).
Néu khong c6 tién t6 DSR, kiéu dia chi nay sé truy cap phan doan vat ly #0

trong khong gian bd nh& di liéu.

Tinh toan dia chi hiéu dung Dia chi hiéu dung (EA)

15 0
‘ BP(=ER12)

15 0

—
SPam |
}7

15 5 0

‘ Sign extension ‘ : Disp6

Bién thé nay st dung s6 phan doan vat ly dugc chi dinh bai #pseg_addr.

DSR:Disp6[BP] Bién thé nay st dung s6 phan doan vat ly trong DSR.
Rd:Disp6[BP] Bién thé nay st dung s6 phan doan vat ly trong s6 dang ky chung Rd.
Disp6[FP] Kiéu dia chi nay truy cap vao noi dung ctia khdong gian bd nhé dit liéu tai dia

pseg_addr:Disp6[FP]
DSR:Disp6[FP]

Rd:Disp6[FP]

chi byte duwgc hinh thanh bang cach thém do6 dich chuyén mé rong dau Disp6

vao ndi dung cua con tré khung (FP).
Néu khong c6 tién t6 DSR, kiéu dia chi nay sé truy cap phan doan vat ly #0

trong khong gian b nhé dit liéu.

Tinh toan dia chi hiéu dung Dia chi hiéu dung (EA)

15 0
‘ FP(=ER14)

L 15 0

—
SPa |
}7

15 5 0
‘ Dé&u mé rong ‘ : Disp6

Bién thé nay st dung s6 phan doan vat ly dugc chi dinh bai #pseg_addr.
Bién thé nay st dung s6 phan doan vat ly trong DSR.

Bién thé nay st dung s6 phan doan vat ly trong thanh ghi chung Rd.
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2.3.2 Pia chi trwec tiép

Céc kiéu dinh danh dia chi tryc ti€p sau day truy cap ndi dung cuia dia chi b nhé dit liéu dugce chi dinh.

Ky hi¢u dia Chirc nang
chi
Dadr Kiéu dia chi nay truy cdp vao ndi dung cua khéng gian b6 nhé dit liéu tai dia
chi byte trong 1énh..
Dia chi hiéu dung (EA)
15 0
Dadri6
pseg_addr:Dadr Bién thé nay s dung s6 phan doan vat ly pseg_addr.
DSR:Dadr Bién thé nay st dung s6 phan doan vat ly trong DSR.
Rd:Dadr Bién thé nay st dung s6 phan doan vat ly trong thanh ghi chung Rd.
Dbitadr Kiéu dia chi nay truy cdp vao ndi dung cua khéng gian b6 nhé dit liéu tai dia

chi bit (Dadr.bit_offset) trong 1énh.

Tinh toan dia chi hiéu dung Dia chi hiéu dung (EA)
15 0 7 0
I

2 0

bit_offset

pseg_addr:Dbitadr Bién thé nay st dung s6 phan doan vat 1y pseg_addr.
DSR:Dbitadr Bién thé nay st dung s6 phan doan vét ly trong DSR.

Rd:Dbitadr Bién thé nay st dung s6 phan doan vat ly trong thanh ghi chung Rd.
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2.4 Pia chi tee thi

Cac kiéu dia chi gia trj tiec thoi sau day st dung gia tri tirc thdi cé trong Iénh.

Ky hiéu dia Chirc nang
chi
#imm8 Gia tri da chi dinh dwgc coi la gia tri tiéc thoi 8 bit.
#signed8 Gia tri da chi dinh dwgc coi la gia tri titc thai 8 bit ¢6 dau.
Lénh ADD SP, #imm8 coi imm8 la signed8. Pham vi
hop 1é cho signed8 1a tir -128 dén +127.
#unsigned8 Gia tri da chi dinh dwgc coi la gia tri titc thai 8 bit khéng dau.
Lénh MOV PSW, #imm8 coi imm8 l1a unsigned8.
Pham vi hop 1€ cho unsigned8 1a tir 0 dén OFFH.
#width Gia tri dugc chi dinh dwgc coi 1a kich thwéc
thay doi.
Pham vi hgp 1é cho width 1a tir 0 dén 7.
#snum Gia tri da chi dinh dugc coi la s6 vecto 1énh SWI.
Pham vi hgp 1é cho snum?7 1a tir 0 dén 63.
#imm?7 Gia tri da chi dinh dwgc coi la gia tri tic thoi 7 bit c6 ddu.

Pham vi hop 1é cho imm?7 1a tir -64 dén +63.
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2.5 Pia chi bd nhé chwong trinh/ma

Céc loai dia chi sau day truy cap ndi dung cua dia chi bo nh& chwong trinh/ma.

Ky hidu dia

Chirc nang

chi

Cadr Kiéu dia chi nay chi dinh dia chi dich nhanh 20 bit cho 1énh B va BL. Lutu y
rang n6 bao gébm s6 phan doan vat 1y, do d6 1énh c6 thé tao mét nhanh dén
mot phan doan vat 1y khac.

Dia chi hiéu dung (EA)
19 0
Cadr[19:0] ‘

Radr Kiéu dia chi nay chi dinh mé6t dia chi dich nhanh twong d6i cho cac 1énh
nhanh c6 diéu kién va céc 1énh nhanh dwgc t6i wu héa. Dich phai nam trong
cung phan doan vat ly.

Tinh toan dia chi hiéu dung Dia chi hiéu dung (EA)
15 0
‘ PC contents }7
- 15 0

E}—){ Radr ‘
15 7 0 *~
‘ Déu mé rong L i):; thdp hon tr

Sign bit
ERn Kiéu dia chi nay chi dinh n6i dung cua thanh ghi chung c6 kich thuéc word

ERn lam offset muc tiéu nhanh cho 1énh B va BL. DPich phéai ndm trong

cung phan doan vat ly.

Dia chi hiéu dung (EA)

15 0
ERn ‘
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Churong nay mo ta hoat dong chi tiét caa titng 1énh.






nX-U16/100 Core Instruction
Manual Chapter 3. Mo ta 1énh

3.1 Tong quan

Cac Iénh 16i nX-U16/100 c6 tir 0 dén 2 toan hang. Khi c6 2 toan hang, toan hang dau tién la dich; toan hang thit

hai la nguon.
Cac toan hang nay st dung cac kiéu dia chi dugc mo ta trong Chuong 2.

Dé dé giai thich, tai liéu nay st dung cac ky hiéu sau dé mo ta hoat dong Iénh.

Ki hiéu Y nghia
— Phép géan
+or D Phép cong
- Phép trir
* Phép nhan
/ Phép chia
>> Dich chuyén sang phai
<< Dich chuyén sang trai
= Bang
I= Khac
& Bitwise AND
| Bitwise OR
A Bitwise loai trtr OR
~ Bitwise ddo ngugc
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3.2 Lénh theo Nhém chirc nang

Vui long tham khao Muc 3.4 “M06 ta 1énh” dé biét cach van hanh chi tiét cda tirng 1énh.

Lénh thuat toan

Mnemoni gly::ztran gecon C Z S OV MIE HC Function
¢ d operan
d
ADD Rn Rm L *  Phép cdng (8 bit) Rn¢— Rn+obj
#imm8 * * * * *
MOV Rn Rm * oo Truyén dir liéu (8- Rn < obj
bit
#imm8 * ok )
ADDC Rn Rm * ook kX * Cong vdi carry Rn<—Rn+obj+c
#imm8 * % * * %
CMP Rn Rm * ok ok X * S0 sanh (8-bit) Rn—-obj
#imm8 * * * * *
CMPC Rn Rm * ok ok X * S0 sanh véi carry Rn—obj—c
#imm8 * * * * *
AND Rn Rm X Bitwise AND Rn<—Rn&obj
#imm8 * Ok
OR Rn Rm X Bitwise OR Rn<Rn | obj
#imm8 * ok
XOR Rn Rm * % Bitwise loai trir OR Rn<—Rn/obj
#imm8 * ¥
SUB Rn Rm * ok ox ok *  Phép tru Rn—Rn-Rm
SUBC Rn Rm * ok ok ok *  Phép trur véi carry Rn—Rn-Rm —
MOV ERn ERm * ok Truyén dir liéu (16-  ERn < obj
bit
#imm7 * ok )
ADD ERn ERm * x ox % *  Phép cong (16-bit) ERn < ERn+obj
#imm7 * * * * *
CMP ERn ERm ¥ ok k% * S0 sanh (16-bit) ERn—-ERm
Lénh dich chuyén
— FITSt Second
Mnemonic Function o e?ang S OV MIE HC
oBeFaRd P
T o+ Dich chuyéh logic trgiy_—————,
#width * theo kich thuéc byte—< &
SLLC Rn Rm x i - .. b m A T —
Dich chuyén logic tr
#width * lién tuc m'_{
) C shift_data
SRA Rn Rm * Dich chuyén s6 hoc | 7 = ° <
#width phai |~ ’D
o) s l
SRL Rn Rm * Dich chuyén logic phai 7 Rn 0 ¢
0
. % :
SRLC Ri #RWldth * ‘ e " — }—.ﬂ
n m . - . 2 T — B o
Dich chuyén logic phai
#width * lién tuc s
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pseg_addr:Disp6[BP]
DSR: Disp6[BP]
Rd: Disp6[BP]

c6 kich thudc
word

Lénh Tai/Lwu
. First Secon .
E/Inemom operan d Z S HC Functio
d operan
d
L Rn [EA] X Truyén dir liéu c6 kich Rne [EA]
pseg_addr:[EA] * ok thudc byte
DSR:[EA] * ox
Rd:[EA] * *
[EA+] * % Truyén dit liéu c6 kich Rne— [EA]
pseg_addr:[EA+] * ok thudc byte EA<EA+1
DSR:[EA+] * %
Rd:[EA+] *ox
[ERm] * ok Truyén dit liéu c6 kich  Rn— [ERm]
pseg_addr:[ERm] * ok thudc byte
DSR:[ERm] * %
Rd:[ERm] * X
Disp16[ERm] * Ok Truyén dir liéu c6 kich Rne Disp16[ERm]
pseg_addr: Disp16[ERm] * % thudc byte
DSR:Disp16[ERm] *oox
Rd:Disp16[ERm] ¥ ox
Disp6[BP] * ok Truyén dit liéu c6 kich Rne— Disp6[BP]
pseg_addr:Disp6[BP] * % thudc byte
DSR: Disp6[BP] * *
Rd: Disp6[BP] * ok
Disp6[FP] * ok Truyén dit liéu c6 kich Rn— Disp6[FP]
pseg_addr:Disp6[FP] * % thudc byte
DSR: Disp6[FP] * *
Rd: Disp6[FP] * X
Dadr * ok Truyén dir liéu cé kich Rne— Dadr
pseg_addr: * ok thudc byte
Dadr DSR:Dadr * X
Rd:Dadr * X
ERn [EA] * % Truyén dit liéu ERn— [EA]
pseg_addr:[EA] X c6 kich thudc
DSR:[EA] * % word
Rd:[EA] * o o*
[EA+] *  ox Truyén dir liéu ERne [EA]
pseg_addr:[EA+] * ok cé kich thuéc EA—EA+1
DSR:[EA+] * % word
Rd:[EA+] * X
[ERm] * ok Truyén dir liéu ERn< [ERm]
pseg_addr:[ERm] * ok cé kich thuéc
DSR:[ERm] * X word
Rd:[ERm] * X
Disp16[ERm] * ok Truyén dir liéu ERn« Disp16[ERm]
pseg_addr: Disp16[ERm] X c6 kich thudc
DSR:Disp16[ERm] *oox word
Rd:Disp16[ERm] * ok
Disp6[BP] X Truyén dir liéu ERn— Disp6[BP]
* %
* %
* %
* %
* %
* ok
* ok
* ok
* ok
* %
* ok

Disp6[FP] Truyén dir liéu ERne— Disp6[FP]
pseg_addr:Disp6[FP] c6 kich thudc

DSR: Disp6[FP] word

Rd: Disp6[FP]

Dadr Truyén dir liéu ERn¢ Dadr
pseg_addr: cé kich thuéc

Dadr DSR:Dadr word

Rd:Dadr

(continued on next page)

FEUL-UI6-100-INST-U5




nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Lénh Tai/Luwu (cont.)

Mnemoni Egztran gecon C Z S O MIEHC Functio
\%
¢ d operan n
d
L XRn [EA] * oK Truyén dir liéu c6 XRne [EA]
pseg_addr:[EA] * ok kich thudc double
DSR:[EA] * Ok word
Rd:[EA] * %
[EA+] * oK Truyén dir liéu co XRne [EA]
pseg_addr:[EA+] * ok kich thuéc double EA—EA+1
DSR:[EA+] * ok word
Rd:[EA+] * %
QRn [EA] Xk Truyén dir liéu c6 QRne [EA]
pseg_addr:[EA] * % kich thuéc quad
DSR:[EA] * word
Rd:[EA] ¥k
[EA+] *xok Truyén dir liéu c6 QRn [EA]
pseg_addr:[EA+] ¥k kich thuéc quad EA—EA+1
DSR:[EA+] * ok word
Rd:[EA+] * %
Mnemoni Elrztran checon C Z S O M HC Functio
c p V E n
d operan
d
ST Rn [EA] Truyén dit liéu c6 kich [EA] < Rn
pseg_addr:[EA] thudc byte
DSR:[EA]
Rd:[EA]
[EA+] Truyén dit liéu cé kich [EA] <Rn
pseg_addr:[EA+] thuédc byte EA—EA+1
DSR:[EA+]
Rd:[EA+]
[ERm] Truyén dit liéu c6 kich [ERm] < Rn
pseg_addr:[ERm] thudc byte
DSR:[ERm]
Rd:[ERm]
Disp16[ERm] Truyén dir liéu c6 kich Disp16[ERm] < Rn
pseg_addr: Disp16[ERm] thudc byte
DSR:Disp16[ERm]
Rd:Disp16[ERm]
Disp6[BP] Truyén dit liéu c6 kich Disp6[BP] < Rn
pseg_addr:Disp6[BP] thudc byte
DSR: Disp6[BP]
Rd: Disp6[BP]
Disp6[FP] Truyén dit liéu c6 kich Disp6[FP] < Rn
pseg_addr:Disp6[FP] thuéc byte
DSR: Disp6[FP]
Rd: Disp6[FP]
Dadr Truyén dit liéu c6 kich [Dadr] < Rn
pseg_addr: thuéc byte
Dadr DSR:Dadr
Rd:Dadr
ERn [EA] Truyén di liéu cé kich [EA] < ERn
pseg_addr:[EA] thudc word
DSR:[EA]
Rd:[EA]
[EA+] Truyén dit liéu c6 kich [EA] <—ERn
pseg_addr:[EA+] thudc word EA—FA+1
DSR:[EA+]
Rd:[EA+]
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Lénh Tai/Luwu (cont.)

. First Secon .
Mnemoni operan d IE” HC Functio
C n
d operan
d
ST ERn [ERm] Truyén dit liéu c6 kich [ERm] <~ ERn
pseg_addr:[ERm] thudc word
DSR:[ERm]
Rd:[ERm]
Disp16[ERm] Truyén dit liéu co kich Disp16[ERm] <—ERn
pseg_addr: Disp16[ERm] thudc word
DSR:Disp16[ERm]
Rd:Disp16[ERm]
Disp6[BP] Truyén dit liéu c6 kich Disp6[BP] < ERn
pseg_addr:Disp6[BP] thudc word
DSR: Disp6[BP]
Rd: Disp6[BP]
Disp6[FP] Truyén dir liéu c6 kich Disp6[FP] < ERn
pseg_addr:Disp6[FP] thuéc word
DSR: Disp6[FP]
Rd: Disp6[FP]
Dadr Truyén dit liéu cé kich [Dadr] < ERn
pseg_addr: thudéc word
Dadr DSR:Dadr
Rd:Dadr
XRn [EA] Truyén dir liéu c6 [EA] < XRn
pseg_addr:[EA] kich thugc double
DSR:[EA] word
Rd:[EA]
[EA+] Truyén dir liéu cé [EA] < XRn
pseg_addr:[EA+] kich thudc double EA—EA+]
DSR:[EA+] word
Rd:[EA+]
QRn [EA] Truyén dir liéu c6 [EA] < QRn
pseg_addr:[EA] kich thuéc quad
DSR:[EA] word
Rd:[EA]
[EA+] Truyén dir liéu co [EA] < QRn
pseg_addr:[EA+] kich thuéc quad EA—EA+L
DSR:[EA+] word
Rd:[EA+]
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Lénh truy cap thanh ghi diéu khién

Mnemoni E'rSt Secon C Z S O Ml HC Function
c peran vV E
d operan
d
ADD SP #signed8 Addition SP—SP+signed8
if ELEVEL is
R . zero LCSR
MOV ECSR Rm Truyén dir R
liéu —nm
if ELEVEL is nonzero
ECSRIELEVEL] «Rm
if ELEVEL is
A‘ . zero LR «
ELR ERm Truyén dr ER
liéu m
if ELEVEL is nonzero
ELR[ELEVEL] « ERm
EPSW R Truvén dir if ELEVEL is nonzero
m i él:ye EPSWIELEVEL] —Rm
if ELEVEL is
ER. ELR T an dir zero ERn «<LR
n ”g‘]yen if ELEVEL is nonzero
) ERn <ELR[ELEVEL]
SP Truyén dir ERn—SP
liéu
PSW Rm ¥ ok x ok ok ok Tryyén dir PSWe Rm
liéu
#unsigned8 * * * >k * x  Truyén dir PSWeunsigneds
liéu
if ELEVEL is
. - zero Rn «
Rn ECSR Truyén dir
lidu LCSR
if ELEVEL is nonzero
Rn — ECSR[ELEVEL]
EPSW Truyén dit if ELEVEL is nonzero
lieu Rn «— EPSW[ELEVEL]
PSW Truyén dir Rn—PSW
liéu
SP ERm Truyén dir SP—ERm
liéu
Lénh PUSH/POP
. First Secon .
zllnemonl operan d C Z S OV MIE HC Function
d operan
d
. SP—SP-n
PUSH ERn Luu thanh ghi .
chung Stack < General register
Rn
QR
n
XR
n
. SP—SP-n
register_list Luu thanh ghi diéu .
khién Stack < Register set
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POP ERn

Rn
QRn
XRn

Khoi phuc
thanh ghi
chung

General register «
Stack SP<SP+n

register_list

Khoi phuc
thanh ghi
diéu khién

Register set « Stack*!
SP—SP+n

*1: Thanh ghi trang thai chwong trinh (PSW) chi thay doi khi dugc dwa vao register_list.
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Lénh truyén dir liéu bé dong xir ly

EIInemoni E'F:Ztran gecon C Z S OVMIEHC Funnctio
d operan
d
MOV CRn Rm Truyén d{r liéu cé kich CRn < Rm
thudc byte
CRn [EA] Truyén dir liéu c6 kich ~ CRn« [EA]
thudc byte
pseg_addr:[EA]
DSR:[EA]
Rd:[EA]
[EA+] Truyén d{r liéu cé kich CRn « [EA+]
pseg_addr:[EA+] thudc byte EA « EA+1
DSR:[EA+]
Rd:[EA+]
CERn [EA] Truyén dir liéu cé kich ~ CERn«— [EA]
thuéc word
pseg_addr:[EA]
DSR:[EA]
Rd:[EA]
[EA+] Truyén dir liéu cd kich  CERn« [EA+]
pseg_addr:[EA+] thudc word EA < EA+1
DSR:[EA+]
Rd:[EA+]
CXRn [EA] Truyén dir liéu c6 kich  CXRn«— [EA]
thuéc double word
pseg_addr:[EA]
DSR:[EA]
Rd:[EA]
[EA+] Truyén dir liéu cé CXRn « [EA+]
pseg_addr:[EA+] kich thuéc double EA < EA+1
word
DSR:[EA+]
RA:[EA+]
CQRn [EA] Truyén dir liéu c6 kich  CQRn < [EA]
thudc quad word lién
tuc
pseg_addr:[EA]
DSR:[EA]
Rd:[EA]
[EA+] Truyén dir liéu co CQRn « [EA+]
pseg_addr:[EA+] kich thuéc quad EA « EA+1
word lién tuc
DSR:[EA+]
RA:[EA+]
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Lénh truyén di¥ liéu bé déng xtr ly (continued from previous page)

. First Secon .
Mnemoni operan d C Z S OV MIEHC Functio
d n
d operan
d
MOV Rn CRm Truyén di liéu c6 kich  Rn—CRm
thudc byte
[EA] CRm Truyén d liéu cé kich [EA] <CRm
pseg_addr:[EA] thuédc byte
DSR:[EA]
RA:[EA]
[EA+] CRm Truyén dir liéu c6 kich  [EA]«<CRm
thudc byte
pseg_addr:[EA+] EA <EA+1
DSR:[EA+]
Rd:[EA+]
[EA] CERm Truyén dir liéu c6 kich ~ [EA]«<CERm
pseg_addr:[EA] thuéc word
DSR:[EA]
Rd:[EA]
[EA+] CERm Truyén dr liéu c6 kich  [EAJ—CERm
thudc word
pseg_addr:[EA+] EA <EA+1
DSR:[EA+]
Rd:[EA+]
[EA] CXRm Truyén dir liéu cé [EA]—CXRm
pseg_addr:[EA] kich thudc double
word
DSR:[EA]
Rd:[EA]
[EA+] CXRm Truyén dir liéu cé [EA] <CXRm
pseg_addr:[EA+] kich thuéc double EA—EA+1
DSR:[EA+] word
RA:[EA+]
[EA] CQRm Truyén dir liéu cé [EA] <—CQRm
pseg_addr:[EA] kich thuéc quad
word lién tuc
DSR:[EA]
R&:[EA]
[EA+] CQRm Truyén dir liéu cé [EA] <CQRm
pseg_addr:[EA+] kich thuéc quad EA—EA+1
DSR:[EA+] word lién tuc
Rd:[EA+]
Lénh truyén dir liéu thanh ghi EA
. First Secon .
I(\:/Inemonl operan d cC z S 8 MIE HC Function
d operan
d
LEA [ERn] Truyén dir liéu téi EA— ERn
Displ16[ERm] EA EA« Disp16+ERm
Dadr EA« Dadr
Lénh ALU
. First Secon .
Ellnemonl operan d C Z S OV MIE HC Function
d operan
d
DAA Rn * ook ok *  Diéu chinh thap phan véi kich thudc byte
dé cong
DAS Rn * ok *  Diéu chinh thap phan véi kich thudc byte
cho phép trir
NEG Rn ¥k ko *  Phu dinh Rn—0-Rn
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Lénh truy cap bit

Mnemoni Elp:ztran zecon C Z S OV MIE HC Function
¢ d operan
d
SB Rn.bit_offset * Set bit z ~Rn. bit_offset
T Rn. bit_offset —1
Dbitadr *
pseg_addr: * Set bit z« ~[Dbitadr]
Dbitadr DSR: * [Dbitadr]— 1
Dbitadr *
Rd: Dbitadr
«— ~Rn.bit_offset
RB Rn. bit_offset * Reset bit 2 ~Rn.bit_off
Rn.bit_offset <0
Dbitadr *
pseg_addr: * . z« ~[Dbitadr]
Reset bit
Dbitadr DSR: * [Dbitadr]— 0
Dbitadr *
Rd: Dbitadr
B Rn. bit_offset * Test bit z— ~Rn.bit_offset
Dbitadr *
. *
‘s;t‘i—sd‘géR i Test bit 2 ~[Dbitadr]
iaar .
Dbitadr *
Rd: Dbitadr
Lénh truy cap PSW
Mnemoni E'rztran gecon C Z S OV MIE HC Functio
d P n
d operan
d
EI * Kich hoat ngat MIE~1
DI * V6 hiéu héa ngat MIE—0
sC * Dat cd nhé C—1
RC * Reset cG nhé C—0
CPLC * B6 sung cO nhé C—-C
Lénh nhanh quan hé cé diéu kién
Mnemoni Elp:ztran zecon C Z S O MIEHC Function
v
¢ d operan
d
Bcond Radr Nh‘énh céd if cond ? Radr : PC+2
BC cond diéu kién
Lénh mé& rong dau hiéu
Mnemoni cF)Ir:Ztran gecon C Z S O MIEHC Function
\%
¢ d operan
d
EXTBW ERn * ok Déau hiéu mé ERn—(sign-extends)Rn
rong
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Lénh ngit phan mém

. First Secon .
Ellnemonl operan d cC zZ S 8 MIE HC Function
d operan
d
SWiI #snum * Lénh address— (snum<<1),
ng?t PC~Vector-
phjan table(address)
mém
BRK Lénh If ELEVEL greater than
Break 1 System reset
If ELEVEL less than 2
PC— (Vector-table 0004H)
Lénh nhanh
. First Secon .
E/Inemonl operan d cC z S \c/) MIE HC Function
d operan
d
B Cadr Lénh CSR « Cadr[19:16]
nhanh PC « Cadr[15:0]
ERn PC < ERn
BL Cadr Lénh LR « Address of next instruction
nhanh LCSR <~ CSR
CSR « Cadr[19:16]
PC « Cadr[15:0]
ERn LR « Address of next instruction
LCSR « CSR
PC < ERn
Lénh nhan va chia
. First Secon .
EIInemonl operan d C Z S OV MIE HC Function
d operan
d
MUL ERn Rm * Phép nhan ERn — Rn* Rm
DIV ERn Rm *ox Phép chia ERn — ERn/ Rm , Rm—ERn mod Rm
Miscellaneous
. First Secon .
E/Inemom operan d C Z S OV MIE HC Funnctlo
d operan
d
INC [EA] * ook * Tang bl nhé [EA] — [EA] + 1
pseg_addr:[EA] * ok % *
DSR:[EA] * ok *
Rd:[EA] * ook % *
DEC [EA] ok *  Gidm b0 nhé [EA] « [EA] - 1
pseg_addr:[EA] *  ox x *
DSR:[EA] * ok ok *
Rd:[EA] * * * *
RT Tra vé tir chuang CSR « LCSR
trinh con PC «LR
RTI * * * * * * Tra Vé tu ngét CSR « ECSR[ELEVEL]
PC « ELR [ELEVEL]
PSW «— EPSW[ELEVEL]
NOP
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

3.3 Th&i gian thwc thi Iénh

Phan nay thao luan vé thoi gian thie hién 1énh 16i nX-U16/100. DEé loai bo sy phu thude vao tan s6 xung
nhip, phan nay dwva ra nhitng thoi gian nay theo chu ky xung nhip.

Phén nay ciing gia dinh rang cac chu ky doc va ghi b6 nhé déu dai ding mét chu ky xung nhip. Tuy
nhién, trong thuc t€, thoi gian thye hién 1énh truy cap bo nhé cham hon sé phai bao gom cac chu ky cho
bo nhé.

Moi 1énh can it nhat ba chu ky mdy dé thyc thi—moi chu ky cho viéc lay 1énh, giai ma lénh va thyc thi
l1énh cong vai ghi két qua. Tuy nhién, kién triic nX-U16/100 truyén céac l1énh pipelines dé ba giai doan
nay chay song song, tao ra, toi wu, thyc thi nhanh hon so vdi s6 chu ky may dwoc dé xuat cho ting 1énh.
Nhitng thoi gian thue thi nay trong diéu kién t6i wu dugce goi la thai gian thue thi téi thiéu.

Tuy nhién, sy canh tranh vé tai nguyén CPU c6 nghia la mot s6 chu6i 1énh nhét dinh khong thé chay
song song. Kién tric nX-U16/100 giai quyét nhitng xung dot nhw vy bang cach chén mét chu ky cha it

nhat mét chu ky may dai vao pipeline, delay viéc thire hién 1énh sau dé.
C6 ba diéu kién sau day trong d6 mot chu ky chd dwgc chén vao.

(1) Truy cap dia chi ctra s6 ROM sé tao ra chu ky chd n X m chu ky may, trong d6 n 1a s6 lan truy cap
va m la chu ky chd bd nhé cho mot lan truy cap. Viéc xi ly ving ctta s6 ROM va s6 chu ky cho
duogc chen khi viung cita s6 ROM dugc truy cap khac nhau dé6i véi tirng san pham. Vui long tham
khédo hudng dan stt dung ctia tirng san pham vé s6 chu ky chi tiét tai thoi diém truy cap ving ctra s6
ROM.

(2) Khi vung dit liéu ctia phan doan vat ly 0 dugc truy cap bang cach st dung dia chi [EA+], bus bén

trong CPU sé canh tranh va né6 tr¢ thanh yéu t6 ma chu ky cho tao ra.

(3) Ngat NMI va ngdt MI chiu anh hwéng cta dia chi [EA+]. Cac ngat nay can 3 chu ky cho thoi gian
xt ly phéan citng, tuy nhién, khi ngat xdy ra ngay sau khi phan doan vat ly 0 dwgc truy cap bang cach
st dung dia chi [EA+], trinh ty ngat dwgc bat dau sau khi mot chu ky mdy cia cac chu ky chg duge
thue hién .

Do d6, tong thai gian thyc hién cho mét 1énh la thoi gian thye hién t6i thiéu cong véi bat ky chu ky

cho nao dé giai quyét xung dot bus va bat ky chu ky chd nao ctia b nhé.

Bang bét dau ¢ trang tiép theo liét ké ba s6 lwgng nay cho tat ca cac 1énh nX-U16/100. Mot khodng

trong cho biét 1énh twong tng khong canh tranh tai nguyén CPU hodc khong truy cap bo nhg.
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Mnemonic E:)frtaznd isggann% mm:n(tlcngcﬁégution ?Vv%hgo EI_E]A addressing
access dela
y
ADD ERn ERm 1
#imm7 1
ADD Rn . )
#imm8 1
SP #signed8 1
ADDC Rn Rm 1
#imm8 1
AND Rn Rm 1
#imm8 1
B Cadr 5 )
ERn P )
Bcond Radr A34 core :1/ 3@y .
A35 core: 1/ 2y
BL Cadr P )
ERn 2 )
BRK 7 X
CMP ERn ERm 1
Rn Rm 1
#imm8 1
CMPC Rn R )
#imm8 1
CPLC 1
DAA Rn 1
DAS Rn )
DEC [EA] 5 .
pseg_addr:[EA]
DSR:[EA] 3
Rd:[EA]
DI 3
DIV ERn Rm 17
EI 1
EXTBW ERn 1
INC [EA] ) X
pseg_addr:[EA]
DSR:[EA] 3
Rd:[EA]

*1: SO lugng cao hon la khi diéu kién phan nhanh dugc dap Ung; thap hon
khi diéu kién phan nhanh khéng dugc dap ang.
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ime (cycles) dela
y
L ERn [EA] 1 1
pseg_addr:[EA]
DSR:[EA] 2 1
Rd:[EA]
[EA+] 1 1
pseg_addr:[EA+]
DSR:[EA+] 2 1
RdA:[EA+]
[ERm] 1 1 1
pseg_addr:[ERm]
DSR:[ERm] 2 1
Rd:[ERm]
Displ16[ERm] 2 2 1
pseg_addr: Disp16[ERm]
DSR:Disp16[ERm] 4 2
Rd: Disp16[ERm]
Disp6[BP] 2 2 1
pseg_addr: Disp6[BP]
DSR: Disp6[BP] 4 2
Rd: Disp6[BP]
Disp6[FP] 2 2 1
pseg_addr: Disp6[FP]
DSR: Disp6[FP] 4 2
Rd: Disp6[FP]
Dadr 2 2 1
pseg_addr: Dadr
DSR: Dadr 3 2
Rd: Dadr
QRn [EA] 4 4
pseg_addr:[EA]
DSR:[EA] 5 4
Rd:[EA]
[EA+] 4 4
pseg_addr:[EA+]
DSR:[EA+] 5 4
RdA:[EA+]
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

time (cycles) dela
y
L Rn [EA] 1 1
pseg_addr:[EA]
DSR:[EA] 2 1
Rd:[EA]
[EA+] 1 1
pseg_addr:[EA+]
DSR:[EA+] 2 1
Rd:[EA+]
[ERm] 1 1 1
pseg_addr:[ERm]
DSR:[ERm] 2 1
Rd:[ERm]
Disp16[ERm] 2 1 1
pseg_addr: Displ16[ERm]
DSR:Disp16[ERm] 3 1
Rd: Disp16[ERm]
Disp6[BP] 2 1 1
pseg_addr: Disp6[BP]
DSR: Disp6[BP] 3 1
Rd: Disp6[BP]
Disp6[FP] 2 1 1
pseg_addr: Disp6[FP]
DSR: Disp6[FP] 3 1
Rd: Disp6[FP]
Dadr 2 1 1
pseg_addr: Dadr
DSR: Dadr 3 1
Rd: Dadr
XRn [EA] 2 2
pseg_addr:[EA]
DSR:[EA] 3 2
Rd:[EA]
[EA+] 2 2
pseg_addr:[EA+]
DSR:[EA+] 3 2
Rd:[EA+]
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Mnemonic ISt second execution  ROMwidow  [EA addressing
time (cycles) dela
y
LEA [ERm] 1
Disp16[ERm] 2
Dadr 2
MOV CERn [EA] 1 1 1
pseg_addr:[EA]
DSR:[EA] 2 1
Rd:[EA]
[EA+] 1 1 1
pseg_addr:[EA+]
DSR:[EA+] 2 1
RdA:[EA+]
CQRn [EA] 4 4 1
pseg_addr:[EA]
DSR:[EA] 5 4
Rd:[EA]
[EA+] 4 4 1
pseg_addr:[EA+]
DSR:[EA+] 5 4
Rd:[EA+]
CRn [EA] 1 1 1
pseg_addr:[EA]
DSR:[EA] 2 1
Rd:[EA]
[EA+] 1 1 1
pseg_addr:[EA+]
DSR:[EA+] 2 1
RdA:[EA+]
CRn Rm 1
CXRn [EA] 2 2 1
pseg_addr:[EA]
DSR:[EA] 3 2
Rd:[EA]
[EA+] 2 2 1
pseg_addr:[EA+]
DSR:[EA+] 3 2
Rd:[EA+]
ECSR Rm 1
ELR ERm 1
EPSW Rm 1
ERn ELR 1
ERm 1
#imm7 1
Sp 1
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Mnemonic cF):)';:Srgnd gsg?ann% g)ig?l];gnn gg(l\:lle\;v;‘ndow [+E]A adressing
time (cycles) dela
y
MOV [EA] CERm ! ! :
pseg_addr:[EA]
DSR:[EA] CERm 2 1
Rd:[EA]
[EA+] CERm 1 1 !
pseg_addr:[EA+]
DSR:[EA+] CERm 2 1
Rd:[EA+]
[EA] CQRm 4 ! =
pseg_addr:[EA]
DSR:[EA] CQRm 5 4
R&:[EA]
[EA+] CQRm 4 4 !
pseg_addr:[EA+]
DSR:[EA+] CQRm 5 4
RA:[EA+]
[EA] CRm 1 1 !
pseg_addr:[EA]
DSR:[EA] CRm 2 1
Rd:[EA]
[EA+] CRm 1 1 1
pseg_addr:[EA+]
DSR:[EA+] CRm 2 !
RA:[EA+]
[EA] CXRm 2 2 !
pseg_addr:[EA]
DSR:[EA] CXRm 3 2
Rd:[EA]
[EA+] CXRm 2 2 !
pseg_addr:[EA+]
DSR:[EA+] CXRm 3 2
Rd:[EA+]
PSW Rm 1
#unsigned8 1
Rn CRm 1
ECSR 1
EPSW 1
PSW 1
Rm 1
#imm8 1
Sp ERm 1 !
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

. Minimum . :
P P time (cycles)
dela
y
MUL ERn Rm 9
NEG Rn 1
NOP 1
OR Rn Rm 1
#imm8 1
POP EA 2 1
EA,LR 3/ o 1
4
EA,PC 5/ ¢ 1
6
EA,PC,LR 6/ ¢ 1
8
EA,PC,PSW 6/ (1 1
7
EA,PC,PSW,LR 7/ ¢y 1
9
EA,PSW 3 1
EA,PSW,LR 4/ oy 1
5
LR 1/ ¢y 1
2
LR,PSW 2/ ¢y 1
3
PC 3/ ¢ 1
4
PC,LR 4/ 1
6
PC,PSW 4/ oy 1
5
PC,PSW,LR 5/ ¢y 1
7
PSW 1 1
ERn 1 1
QRn 4 1
Rn 1 1
XRn 2 1

*1: SO lugng thap hon danh cho kiéu bé nhd model SMALL; cao han, déi véi model LARGE.
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

wnemonic TSt Second  geuuongme "OMWidow [EA addressing
(cycles) dela
y
PUSH EA 1 1
ELR 1/2 o 1
EA,ELR 2/3 1
EPSW 1 1
EPSW,EA 2 1
EPSW,ELR 2/3 o 1
EPSW,ELR,EA 3/4 ¢y 1
LR 1/2 e 1
LR,EA 2/3 ¢ 1
LR,ELR 2/4 ¢ 1
LR,EA,ELR 3/5 @ 1
LR,EPSW 2/3 oy 1
LR,EPSW,EA 3/4 oy 1
LR,EPSW,ELR 3/5 ¢ 1
LR,ELR,EPSW,EA 4/6 ¢ 1
ERn 1 1
QRn 4 1
Rn 1 1
XRn 2 1
RB Dbitadr 2 1
pseg_addr: Dbitadr
DSR: Dbitadr 3
Rd: Dbitadr
Rn. bit_offset 1
RC 1
RT 2 1
RTI 2 1
SB Dbitadr 2 1
pseg_addr: Dbitadr
DSR: Dbitadr 3
Rd: Dbitadr
Rn.bit_offset 1
SC 1

*1: SO lugng thap hon danh cho ki€u b6 nhd model SMALL; cao haon, déi véi model LARGE.
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Mnemonic g;i)r:rtan d (S)':g?ann% mmlme time ggcl\/le;vsindow glczlg\r:gsing
executio delay
?cycles
)
SLL Rn Rm 1 1
#width 1 1
SLLC Rn Rm 1 1
#width 1 1
SRA Rn Rm 1 1
#width 1 1
SRL Rn Rm 1 1
#width 1 1
SRLC Rn Rm 1 1
#width 1 1
ST ERn [EA] 1
pseg_addr:[EA]
DSR:[EA] 2
Rd:[EA]
[EA+] 1
pseg_addr:[EA+]
DSR:[EA+] 2
Rd:[EA+]
[ERm] 1 1
pseg_addr:[ERm]
DSR:[ERm] 2
Rd:[ERm]
Displ6[ERm] 2 1
pseg_addr: Disp16[ERm]
DSR:Disp16[ERm] 3
Rd: Disp16[ERm]
Disp6[BP] 2 1
pseg_addr: Disp6[BP]
DSR: Disp6[BP] 3
Rd: Disp6[BP]
Disp6[FP] 2 1
pseg_addr: Disp6[FP]
DSR: Disp6[FP] 3
Rd: Disp6[FP]
Dadr 2 1
pseg_addr: Dadr
DSR: Dadr 3
Rd: Dadr
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Manual Chapter 3. M6 td Lénh

Mnemonic E;i)resrtand gsg?ann% mlmme time &i(g(nw [+E]A addressing
executio access dela
n
(cycles y
)
ST QRn [EA] 4
pseg_addr:[EA]
DSR:[EA] 5
Rd:[EA]
[EA+] 4
pseg_addr:[EA+]
DSR:[EA+] 5
Rd:[EA+]
Rn [EA] 1
pseg_addr:[EA]
DSR:[EA] 2
Rd:[EA]
[EA+] 1
pseg_addr:[EA+]
DSR:[EA+] 2
Rd:[EA+]
[ERm] 1 1
pseg_addr:[ERm]
DSR:[ERm] 2
Rd:[ERm]
Disp16[ERm] 2 1
pseg_addr: Displ16[ERm]
DSR:Disp16[ERm] 3
Rd: Disp16[ERm]
Disp6[BP] 2 1
pseg_addr: Disp6[BP]
DSR: Disp6[BP] 3
Rd: Disp6[BP]
Disp6[FP] 2 1
pseg_addr: Disp6[FP]
DSR: Disp6[FP] 3
Rd: Disp6[FP]
Dadr 2 1
pseg_addr: Dadr
DSR: Dadr 3
Rd: Dadr
XRn [EA] 2
pseg_addr:[EA]
DSR:[EA] 3
Rd:[EA]
[EA+] 2
pseg_addr:[EA+]
DSR:[EA+] 3
Rd:[EA+]
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nX-U16/100 Core Instruction

Manual Chapter 3. M6 td Lénh

: Minimu ROM .
) First Second ) . [EA addressing
Mnemonic operand operand m . time window +]
executio access d
ela
" y
(cycles
)
SUB Rn Rm 1
SUBC Rn Rm 1
SWI #snum 3 1
TB Dbitadr 2 1 1
pseg_addr: Dbitadr
DSR: Dbitadr 3 1
Rd: Dbitadr
Rn. bit_offset 1
XOR Rn Rm 1
#imm8 1
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

3.4 Mb ta Lénh

Hinh sau ddy mé ta cach bé tri cdc m6 ta 1énh bat dau tir trang tiép theo. St dung cac mau bit khac véi
cac mau dugc liét ké c6 thé tao ra sy thue thi khong dang tin cdy. Cac mo ta 1énh dai mot hodc hai trang
V@i cac Iénh theo thit tw bang chit cai. Hinh sau day chi ra cac phan chinh cta cac mo ta Iénh nay.

Cu phdp lénh chung
Diéu nay bao gom cac ky hiéu ghi nhé (mnemonic) cdng véi cac ky hiéu chung chi ra cac loai toan

D b itad r /7 M0 ta siéu dir liéu cta hoat déng Iénh

Céc ky hiéu nay phac thdo so dé hoat déng lénh.

- = M6 ta lIénh chi tiét
Chirc néng r Vi Phan nay néu chi
Z « ~[ Dbitadr] tiét thao tac Iénh,
[ Dbitadr ] <1 ky hiéu toan hang
va cac gidi han.
Mo ta

14

hang.
e Lénh nay kiém tra bit dwgc chi dinh bang cach doc né tir b
nhd, ddo ngugc nd va lvu két qua vao co Z. Sau d6 no dat
bit goc thanh “1.”

¢ Dia chi bit Dbitadr cé dinh dang Dadr16.bit, trong dé bit
1a s6 nguyén tir 0 dén 7 xac dinh vi tri bit trong byte bd nhd.

Flags
C| Z] S [OV]MIE] HC
- * - - - -
Z:  Bitnay chuyén sang “1” néu thao tac tao ra két qua
bang 0 va chuyén sang “0” néu ngugc lai.
- Khong thay doi
Ma lénh
Bang nay liét ké
Instruction Format cac loai dia chi
c6 san cho moi
todn hang va
Mnemonic | First DSR Instru#fon Format cac mau bit két
operand prefix code Firs Second qud trong ma
t word may cho [énh.
SB Dbitadr A 0 ilEhit: O Dadr
*: Dbitadr <word> A 0 1 bit 0 Dadr
* <word> -
Ma lénh tién t6 DSR
pseg_addr E 3 pseg_addr «— Bang nay liét ké cadc mau bit dé
st dung trong phan toan hang
DSR F £ 9 F dau tién dugc bidu thi bang dau
Rd 9 0 d F hoa thi trong Bang ngay trudc
dé.
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ADD ERn, ERmM Add

Function
ERn < ERn + ERm

M6 ta

¢ Lénh nay thém noi dung cta thanh ghi c6 kich thuéc second word vao thanh ghi thi
nhat va lwu trit két qua trong thanh ghi thit nhat.

Flags

C Z S | OV | MIE| HC

C:  Bit nay sé chuyén thanh "1" néu thao tac tao ra mot carry (dw) & bit thi 15, va
chuyén thanh "0" trong tredng hgp ngugce lai.

Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khéng va chuyén
thanh “0” néu nguoc lai.

S:  Bit nay theo ddi bit trén cung cda két qua.

OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khéng.

HC: Bit nay sé chuyén thanh “1” néu phép toan tao ra mét carry ra hodc muwgn vao bit
th 11 va chuyén thanh “0” néu khéng.

- Khong thay doi

Instruction Format

Mnemoni| First Second Instruction Format
C operan operan First Secon
d d wor d word
d
ADD | ERn ERm Fi ni mi: 6

FEUL-U16-100-INST-03 3-



FEUL-U16-100-INST-03



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ADD ERn, #imm7

Add

Function

ERn < ERn + (signed)imm7

M6b ta
e Lénh nay thém gia tri ttc thoi mé rong dau vao n6i dung cuia thanh ghi c6 kich thwdc
word dwgc chi dinh va lvu trir két qua trong thanh ghi. Hinh sau ddy biéu dién hoat
dong cta lénh theo so do.
Bit 15 7 0
ERn ‘ Rn+1 Rn '7
y 15 0
9—}{ ERn
x
Bit 15 6 0
Sign extension imm7 }7
Sign bit
Flags
C|] Z] S TOV[MIE] HC
* * * * _ *

C:  Bitnay sé chuyén thanh “1” néu thao tac tao ra mot carry (dv) & bit thit 15, va
chuyén thanh "0" trong truedng hgp ngugc lai.
Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén

thanh “0” néu ngwoc lai.

S: Bit nay theo ddi bit trén cung cua két qua.

OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khong.

HC: Bit nay sé chuyén thanh “1” néu phép toan tao ra mét carry ra hodc muwgn vao bit

th 11 va chuyén thanh “0” néu khong.

- Khong thay doi

Instruction Format

Mnemoni| First Second Instruction Format
C operan operan First Secon
d d wor d word
d
ADD | ERn #imm7 E in @i imm7
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ADD Rn, obj Add

Function
Rn < Rn + obj

Mo ta

e Lénh nay thém ndi dung caa d6i twgng cé kich thudce byte duge chi dinh vao ndi dung
cta thanh ghi c6 kich thwéc byte dwge chi dinh va lvu trit két qua trong thanh ghi dé.

Flags

Z S | OV | MIE| HC

* * * * _ *
C:  Bit nay sé chuyén thanh “1” néu phép toan tao ra mot carry & bit thi 7 va chuyén
thanh “0” néu khong.
Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén

thanh “0” néu ngugc lai.
S: Bit nay theo ddi bit trén cung cta két qua.
OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khéng.
HC: Bit nay sé chuyén thanh “1” néu phép toan tao ra mét carry ra hodc muwgn vao bit
thi 3 va chuyén thanh “0” néu khong.
- Khong thay doi

Instruction Format

Mnemoni | First Second Instruction
C Format]
operand operand First Secon
WO d
d word
ADD Rn Rm 8 n m 1
#imm8 1 n imm8
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ADD SP, #signed8

Add

Function

SP « SP + signed 8

M6 ta
¢ Lénh nay thém ddu mé& rong signed8 vao ndi dung ctia con tré ngan xép va luwu triv két
qua trong con tré ngan xép.
¢ Bit 7 trong signed8 dwgc hiéu la bit dau, do dé signed8 1a mot s6 nguyén nam giita -128 va +127.
Hinh sau day biéu dién so d6 hoat dong ctia 1énh.
Bit 15 0
Sp }7
hd 15 0
Ol =
A
Bit 15 7 0
Sign extension signed8 }7
Sign bit
Flags
C| Z| S [OV[MIE] HC
Khong thay d6i.
Instruction Format
Mnemoni| First Second Instruction Format
C operan operan First Secon
d d wor d word
d . .
ADD SP #signed8 E 1 signed8
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ADDC Rn ; Obj Add with carry

Function
Rn < Rn+obj+C

Mo ta
¢ Lénh nay thém nodi dung cua thanh ghi c6 kich thwéc byte dwgce chi dinh, déi twgng co
kich thudc byte dwgc chi dinh va co nhé C va lwu trit két qua trong thanh ghi.
Flags
C| Z] S JOV[MIE] HC
* * * * _ *
C:  Bitnay sé chuyén thanh “1” néu phép toan tao ra mét carry & bit thit 7 va chuyén

thanh “0” néu khong.
Z: Cod nay van 1a “1” chi khi n6 la “1” tredc khi thyee thi va két qua la s6 khong.
Néu khéng, né van gilt nguyén hodc
chuyén sang “0.”
S: Bit nay theo doi bit trén cung cta két
qua.
OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khong.
HC: Bit nay sé chuyén thanh “1” néu thao tac tao ra mét carry ra hodc mugn vao bit
thit 3 va chuyén thanh “0” néu khong.
— Khong thay doi

Instruction Format

Mnemoni | First Second Instruction Format
[« operan operan First Secon
d d wor d word
d
ADDC | Rn Rm 8: n: m: 6
#imm8 6f ni imm8

FEUL-U16-100-INST-03 3-



FEUL-U16-100-INST-03



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

- Bitwise AND
AND Rn, obj HsE
Function
Rn < Rn & obj
Mo ta

¢ Lénh nay thyc hién phép AND ndi dung cua thanh ghi va doi twgng cé kich thude byte
dugc chi dinh va lwu trit két qua trong thanh ghi.

Flags

C Z S | OV | MIE| HC

Z:  Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu nguoc lai.

S: Bit nay theo ddi bit trén cung cua két qua.

- Khong thay doi

Instruction Format

Mnemoni| First Second Instruction Format
C operan operan First Secon
d d wor d word
d
AND Rn Rm 8 n m 2
#imm8 2f ni imms
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

B Cadr

Direct branch

Function

CSR « Cadr[19:16]

PC < Cadr[15:0]
M6 ta
¢ Lénh nay nhay dén dia chi dugc chi dinh & bat ky dau trong khéng gian bg nhd chwong
trinh/ma.
Flags
C| Z] S | OV] MIE] HC
- Khong thay doi
Instruction Format
Mnemoni | First Instruction
C operan Format
d First Secon
wor d word
d T T
B Cadr F i cadi916]: 0 Cadr[15:0]
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

B ERn

Indirect branch

Function

Mo ta

PC < ERn

Flags

¢ Lénh nay nhdy trong cung mot phén doan vat ly dén vi tri offset trong thanh ghi c6 kich
thwdc word dwge chi dinh.

¢ Chuong trinh phdi tdi vi tri offset muc tiéu vao thanh ghi tredc khi thyc hién 1énh nay.

N|
wn

ov

MIE

HC

Khong thay doi

Instruction Format

Mnemoni| First Instruction Format
c operan First
d wor
d
B ERn F 0 n
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Bcond Radr Conditional branch
BC cond,
Radr

Function
Néu (cond = true) thi PC < Radr
Lwu y rang khodng cach tir dia chi caa 1énh tiép theo (NextPC) dén Radr phai ndm trong
khoang tir -128 dén +127.

e Lénh nay nhay dén dia chi dugc chi dinh néu néi dung thanh ghi trang thai chuong
trinh (PSW) thoa man diéu kién dwoc chi dinh.

e Lénh nay gia dinh mot phép so sanh trwdc d6 hodc 1énh khac thiét 1ap cd PSW dé thi
nghiém vai 1énh nay.

e (o thé chi dinh diéu kién theo hai cach, mot 1a chi dinh diéu kién nhw mot phan cua
1énh mnemonic va cach con lai la chi dinh diéu kién nht mot toan hang.

Vi du
CMP RO,#21H
BEQ LABEL ; Diéu kién chi dinh nhi mot phan cta 1énh
CMP RO,#56H ; mnemonic.

BC NC,LABEL ; Diéu kién chi dinh nhu toan hang dau tién.

LBAEL:

Flags

C Z S [ OV | MIE| HC

- Khong thay doi
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Instruction Format

Mnemoni| First Second Instruction Format
C operan operan First
d d wor
d
Bcond Radr C i condition } (Radr —NextPC)>>1
BC cond Radr
Condition
Instructi Syntax
on
Bcond BC cond Condition Meaning Flag condition
BGE BC GE 0000 Unsigned > c=0
BNC BC NC i I
BLT BCLT 0001 Unsigned < c=1
BCY BCCY i |
BGT BCGT 0010 | uUnsigned > (C=0)&&(Z=0)
CBLETTTTTTTTTTTTTBCTE 00T | Unsigned (Z=1)||(C=1)
BGES BC GES 0100 | < Signed (OVAS)=0
BLTS TUBCLTS 0101 > Signed < (OVAS)=1
T BETS T BCETS T TTOII0 | Signed > ((OVAS)|Z)=0
BLES BCLES 0111 '| signed < | (OV79)2)=1
BNE BC NE 1000 1= 7=0
BNZ BC NZ 1 |
BEQ BC EQ 1001 = z=1
BZ TTBCZF
BNV " TBCNV 1010 No overflow | OV=0
TR Y T Overflow ov=1
BPS BCPS 100 Positive S=0
NG Negative 51
BAL BC AL 1110 Unconditional
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

BL Cadr Branch and link

Function
LR  « Dia chi caa lénh tiép theo
LCSR« CSR

CSR « Cadr[19:16]

PC

« Cadr[15:0]

e Lénh nay lwu dia chi cda lénh tiép theo trong thanh ghi lién két (LR) va ndi dung CSR

hién

tai trong thanh ghi phan doan ma cuc bg (LCSR) r6i nhay dén dia chi da chi dinh

@ bat ky dau trong khong gian bo nhé chwong trinh/ma.

¢ Lénh nay dung dé goi mot chwong trinh con. D€ tra vé tir chuwong trinh con, hay st
dung 1énh RT.

e Néu

chwong trinh con goi mot chwong trinh con khac, né phai stt dung 1énh PUSH dé

Iwu n6i dung cua cac thanh ghi lién két (LR) va doan ma cuc b6 (LCSR) vao ngan xép
trwdc 1énh goi dau tién nhw vay va 1énh POP dé khoi phuc cac thanh ghi lién két (LR)
va thanh ghi phan doan ma cuc b (LCSR) sau Iénh goi cudi cung.

e Néu

mot chwong trinh st dung 1énh nay trong qua trinh x@ ly ngat, trinh xit 1y ngat

triee tién phdi st dung 1énh PUSH dé lwu ndi dung cta cac thanh ghi lién két (LR) va
thanh ghi phan doan méa cuc bg (LCSR) vao ngdn xép trudc khi goi chwong trinh con
va chuong trinh con phai quay lai v&i cac 1énh POP twong tng.

Flags
Cl Z]| S OV][ME] HC
- Khong thay do6i

Instruction Format
Mnemoni| First Instruction
¢ gperan First Secon

wor d word

BL Cadr F Cadr{19:16] 0 1 Cadr[15:0]
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

BL ERn Branch and link

Function
PC — ERn
LR — Dia chi cua 1énh tiép theo
LCSR « CSR

Mo ta

¢ Lénh nay luwu dia chi cda lénh tiép theo trong thanh ghi lién két (LR) va ndi dung CSR
hién tai trong thanh ghi phan doan ma cuc bé (LCSR), sau dé nhay trong cung mot
doan vat ly dén vi tri offset trong thanh ghi c6 kich thuéc word da chi dinh.

¢ Lénh nay dung dé goi mot chwong trinh con. D€ quay lai tir chwong trinh con, hay st
dung 1énh RT.

e Néu chuong trinh con goi mgt chwong trinh con khéc, né phai st dung 1énh PUSH dé
Iwu n6i dung cua cac thanh ghi lién két (LR) va thanh ghi phan doan ma cuc bo (LCSR)
vao ngan xép trwdc 1énh goi dau tién nhw vy va lénh POP dé khoi phuc cac thanh ghi
lién két (LR) va thanh ghi phan doan ma cuc b (LCSR) sau lénh goi cudi cung.

e Néu mot chwong trinh st dung 1énh nay trong trinh x@ ly ngat, trinh x@ ly ngat truéc
tién phai sir dung lénh PUSH dé lwu n6i dung cda cac thanh ghi lién két (LR) va doan
ma cuc bo (LCSR) vao ngan xép tredc khi goi chwong trinh con va chwong trinh con
phai trd vé véi cac 1énh POP twong tng.

Flags

C Z S [ OV | MIE[ HC

- Khong thay doi

Instruction Format

Mnemoni| First Instruction Format
C operan First
d wor
d
BL ERn F 0 n 3
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

BRK

Break
instruction
(software
reset)

Function

ELEVEL l6n hon 1: System reset
ELEVEL nh6 hon 2:

ELR2 — Dia chi cua lénh tiép theo
ECSR2 «— CSR

EPSW?2 — PSW

ELEVEL —2

PC « (Vector table 0004H)
Mo ta
¢ Lénh nay dung dé reset hé thong ng dung ngudi dung trong phan mém.
e ELEVEL l6n hon 1 tao ra lénh thiét 1ap lai hé théng CPU, which
(1) Kkhdi tao tat ca cac thanh ghi néi b CPU
(2) tai con tré ngan xép (SP) véi dit liéu tir tir dia chi 0 trong khong gian bd nhg
ma/chuwong trinh
(3) tai bo dém chwong trinh (PC) véi dit liéu word ti dia chi 2 trong khong gian
b6 nhé mé/chwong trinh
e ELEVEL nho hon 2 tao ra twvong duwong véi ngat khong thé vo hiéu héa. Sau d6, CPU
tai bo dém chwong trinh (PC) vdi dit liéu tw ti dia chi bang vecto 4 & dau khong gian
bd nhé ma/chwong trinh.
Flags
C Z S [ OV | MIE| HC
— Khong thay doi

Instruction Format

Mnemoni| First Instruction Format
C operan First
d wor
d
BRK F F F F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

CMP ERn, ERm Compare

Function

ERn - ERm

Flags

¢ Lénh nay so sanh ndi dung cia hai thanh ghi cé kich thwdc word dwgce chi dinh bang

cach tri thanh ghi sau khéi thanh ghi tredc va dat cd PSW dé thir nghiém béng nhanh
c6 diéu kién hodc lénh twong tu.

¢ No6i dung thanh ghi khong thay doi.

* * * * _ *
C:  Bitnay sé chuyén thanh “1” néu thao tac tao ra mot carry ra bit 15 va chuyén
thanh “0” néu khong.
Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu ngugc lai.
S: Bit nay theo doi bit trén cung cta két qua.

OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khong.
HC: Bit nay sé chuyén thanh “1” néu thao tac tao ra mét phép carry hodc borrow vao
bit 11 va chuyén thanh “0” néu khong.

- Khong thay doi

Instruction Format

Mnemoni| First Second Instruction Format
C operan operan First Secon
d d wor d word
d
CMP | ERn ERm Fi nimi 7
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

CMP Rn, obj Compare

Function

Rn — obj

Flags

e Lénh nay so sanh ndi dung cta thanh ghi va d6i twgng c6 kich thudc byte dwgc chi
dinh bang cach trtr phan sau khoi phan triedc va dat co PSW dé thi nghiém bang nhanh
c6 diéu kién hodc 1énh twong tu.

e No6i dung thanh ghi khong thay doi.

* * * * _ *
C:  Bit nay sé chuyén thanh “1” néu phép toan tao ra mét carry & bit thit 7 va chuyén
thanh “0” néu khong.
Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu nguoc lai.
S: Bit nay theo doi bit trén cung cia két qua.

OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khéng.
HC: Bit nay sé chuyén thanh “1” néu thao tac tao ra mot phép thyc hién hoac mwon

vao bit 3 va chuyén thanh “0” néu khong.
- Khong thay doi

Instruction Format

Mnemoni | First Second Instruction Format
c operan operan First Secon
d d wor d word
d
CMP Rn Rm 8 n m 7
#imm8 71 ni  imm8
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

CMPC Rn : Ob] Compare with carry

Function
Rn —obj-C

¢ Lénh nay so sanh ndi dung cia Rn va obj bang cach trir phan sau va cd nhd khadi phan
tride va thiét 1ap cd PSW dé thir nghiém bang nhanh c6 diéu kién hodc 1énh twong tu.

¢ No6i dung thanh ghi khong thay doi.
¢ Lénh nay c6 thé dugc st dung sau Iénh CMP dé so sanh cac chubi nhiéu byte.
Vi du: CMP RO, R4

CMPC R1, R5

Cung nhau, hai lénh nay so sanh céc thanh ghi c6 kich thwéc word ERO
va ER4.

Flags

C:  Bit nay chuyén thanh “1” néu phép toan tao ra mot carry ra khéi bit 15 va chuyén
thanh “0” néu khong.

Z: Co nay chi giit nguyén ¢ “1” néu no6 da la “1” tredce khi thyce thi va két qua la zero. Néu
khong, no6 sé giit nguyén hodc chuyén thanh “0.”

S: Bit nay theo doi bit trén cung cta két qua.

OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khong.

HC: Bit nay chuyén thanh “1” néu phép toan tao ra mot carry ra khéi hodc borrow vao
bit 3 va chuyén thanh “0” néu khong.

- Khong thay doi

Instruction Format

Mnemoni | First Second Instruction
C Forma
operand operand First Secon
A
d word
CMPC Rn Rm 8 n m 5
#imm8 5 n imm8
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

CPLC Complement carry flag

Function
C~C

M6 ta

¢ Lénh nay ddo ngugc ndi dung ctia co nhé.

C: Déo ngugc cai dat ban dau
- Khoéng thay doi

Instruction Format

Mnemoni | First Second Instruction Format
C operan operan First Secon
d d wor d word
d
CPLC Fi Ei Ci F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

DAA Byte-sized

decimal adjustment
for addition

Function

Rn < (decimal adjustment) Rn

Mo ta
¢ Lénh nay chuyén déi ndi dung cta thanh ghi c6 kich thwéc byte dwgc chi dinh thanh
gia tri thdp phan ma hoéa nhi phan (BCD) bang cach thém gia tri thich hgp, dva trén ndi
dung cua thanh ghi ciing nhv ¢ C va HC, t* Bang sau. “X” chi ra rdng CPU khong
quan tdm dén ndi dung cda phan dé.
C Rn[7:4] HC Rn[3:0] Adjustment  C flag after adjustment
0 0-9 0 0-9 00 0
0 0-8 0 A-F 06 0
0 0-9 1 X 06 0
0 A-F 0 0-9 60 1
0 9-F 0 A-F 66 1
0 A-F 1 X 66 1
1 X 0 0-9 60 1
1 X 0 A-F 66 1
1 X 1 X 66 1
e Mgt 1énh cong nhi phan (ADD Rn, obj) phéi di trwdc 1énh nay va bat ky 1énh xen ké
nao ciing khong dugc thay doi ni dung ctia thanh ghi hodc thanh ghi trang thai chwong
trinh (PSW).
Flags
C| Z] S OV[MIE] HC
* * * _ _ *

C:  Co nay chuyén thanh “1” néu qua trinh thyec thi tao ra mot carry vao vi tri 100s.
Néu khong, no sé giit nguyén.

Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu ngugc lai.

S:  Bit nay theo doi bit trén cung cta két qua.

HC: Bit nay sé chuyén thanh “1” néu thao téac tao ra phép carry hodc borrow vao bit 3
va chuyén thanh “0” néu ngugc lai.

- Khong thay doi

Instruction Format

Mnemoni| First Second Instruction Format
C operan operan First Secon
d d wor d word
d
DAA |Rn 8i ni 11 F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

DAS

Byte-sized decimal adjustment

for subtraction

Function

Mo ta

Rn < (decimal adjustment) Rn

Flags

e Lénh nay chuyén do6i ndi dung cua thanh ghi c6 kich thwéc byte dwgce chi dinh thanh
gia tri thap phan dugc ma hoéa nhi phan (BCD) bang cach trir gia tri thich hgp, duwa

trén ndi dung cta thanh ghi cling nhv co C va HC, tir Bang sau..

“X” cho biét CPU khong quan tdm dén ndi dung ctia phan dé.

C Rn[7:4] HC Rn[3:0] | Adjustment
0 0-9 0 0-9 00
0 0-9 0 A-F 06
0 0-9 1 X 06
0 A-F 0 0-9 60
0 A-F 1 X 66
0 A-F 0 A-F 66
1 X 0 0-9 60
1 X 1 X 66
1 X 0 A-F 66

e Mot lénh trir nhi phan (SUB Rn, obj) phai di tredc 1énh nay va bat ky 1énh xen ké nao
cling khong dugc thay doi ndi dung cta thanh ghi hodc thanh ghi trang thai chwong

trinh (PSW).

Instruction Format

oV

MIE

HC

C: Co nay chuyén thanh “1” néu thyc hién tao ra mot borrow tit vi tri 100s.

Néu khong, né van khong thay doi.

Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén

thanh “0” néu ngugc lai.

S:  Bit nay theo doi bit trén cung ctia két qua.

HC: Bit nay sé chuyén thanh “1” néu thao tac tao ra mét carry hodc borrow vao bit 3

va chuyén thanh “0” néu khong.
- Khoéng thay doi

Mnemoni| First Second Instruction Format
C operan operan First Secon
d d wor d word
d
DAS Rn 8 i n F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Memory decrement
DEC [EA] (using EA indirect addressing)

Function

[EA] — [EA]-1

¢ Lénh nay trir mot tw byte tai dia chi trong thanh ghi EA.

Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu ngugc lai.
S:  Bit nay theo doi bit trén cung cta két qua.
OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khong.
HC: Bit nay sé chuyén thanh “1” néu thao tac tao ra mot carry hodc borrow vao bit 3
va chuyén thanh “0” néu khong.
- Khong thay doi

Instruction Format

Mnemoni| First Second DSR Instruction Format
C operan operan prefix code First Secon

d d wor d word

d
DEC [EA] F E 3¢ F
*:[EA] <word> F E 3 F
* <word>

pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

DI Disable interrupts
Function

MIE « 0
Mo ta

* Lénh nay dat bit cho phép ngét chinh (MIE) thanh “0” dé v6 hiéu hoéa cac ngat co thé
v0 hiéu hoa.

Flags

*

MIE: Buoc chuyén thanh “0.”
- Khong thay doi

Instruction Format

Mnemoni| First Second Instruction Format
C operan operan First Secon
d d wor d word
d
DI Ei Bi Fi 7
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

DIV

ERn ’ Rm Division

Function

ERn <« ERn / Rm
Rm <~ ERn mod Rm

Mo ta
¢ [énh nay chia nfi dung ctia thanh ghi c6 kich thuéc word dugc chi dinh cho ngi dung
cta thanh ghi ¢6 kich thwdc byte dwgc chi dinh, lwu trit s6 chia 16 bit trong thanh ghi
triede va lwu trit s6 du 8 bit trong thanh ghi sau.
¢ B0 chia s6 khong dat co nhé thanh “1” va d€ lai cac gia tri khong xac dinh trong ca hai
thanh ghi.
Flags

C: C0 nay sé chuyén thanh “1” néu so chia bang 0. Néu khong, no sé
chuyén thanh “0.”

Z: C0 nay sé chuyén thanh “1” néu s6 bi chia bang 0. Néu khong, n6 sé
chuyén thanh “0.”

- Khong thay doi

Instruction Format

Mnemoni| First Second Instruction Format
c operan operan First Secon
d d wor d word
d
DIV  |ERn Rm F!nlm!o
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

EI Enable interrupts
Function

MIE « 1
Mo ta

e Lénh nay dat bit cho phép ngat chinh (MIE) thanh “1” dé cho phép ngat c6 thé vo hiéu
héa.

e Luu y rang bit MIE khong chuyén sang “1” trong ba chu ky ké tir khi bat dau 1énh nay,
do d6 chwong trinh ¢ng dung cua ngudi dung phai ho trg ngét cé thé vo hiéu héa trong
hai chu ky sau 1énh nay.

Flags

C Z S | OV | MIE| HC

MIE: Chuyén thanh “1.”
- Khong thay do6i

Instruction Format

Mnemoni | First Second Instruction Format
C operan operan First Secon
d d wor d word
d
EI Ei Di 0i 8

FEUL-U16-100-INST-03 3-



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

EXTBW ERn Extend sign

Function
ERn Rn
15 8 7 o - o
Sign extension ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
-
A
Sign
bit
M6 ta

¢ Lénh nay méd rong n6i dung cua thanh ghi Rn thanh dinh dang 16 bit ¢6 dau va luu triy
trong thanh ghi ERn.

¢ Noi dung ctia Rn+1 dwgc dién bang bit 7 ctia thanh ghi Rn , nhw két qua.

Flags

Z: Bit nay sé chuyén thanh “1” néu gia tri thanh ghi Rn bang khong va
chuyén thanh “0” néu khong.

S: Bit nay theo doi bit 7 cia thanh ghi Rn.

- Khong thay doi

Instruction Format

Mnemoni| First Second Instruction Format
C operan operan First Secon
d d wor d word
d
EXTBW ERn 8 intlin i F

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Memory increment
(using EA indirect addressing)

INC [EA]

Function
[EA] « [EA] +1

¢ Lénh nay thém mot vao byte tai dia chi trong thanh ghi EA.

C Z S | OV | MIE| HC

- * * * _ *
Z:  Bitnay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu ngwoc lai.
S: Bit nay theo doi bit trén cung cia két qua.

OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khong.

HC: Bit nay sé chuyén thanh “1” néu thao tac tao ra mét carry hodc borrow vao bit 3 va
chuyén thanh “0” néu khong.

- Khoéng thay doi

Instruction Format

FEUL-U16-100-INST-03

Mnemoni | First Second DSR Instructi Format
c gperan gperan prefix code First on Second
wor, word
d:
INC [EA] F F
*:[EA] <word> F F
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

L ERn, obl Word-sized data transfer
Function

ERn « obj
Mo ta

¢ Lénh nay tai thanh ghi 16 bit dugc chi dinh v&i dit liéu tai dia chi word dugc chi dinh.

7 0
Rn | 2m 2m+1 T~
MsB
Rn+1 - 0
Cac — :
thanh -
ghi
chung
Memory

Flags

C Z S [ OV | MIE|] HC

Z:  Bitnay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu ngugc lai.
S:  Bit nay theo ddi bit trén cling ctia két qua.
- Khong thay do6i

Instruction Format

(Xem trang tiép theo)

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Instruction Format

Mnemoni
d

First
operan
d

Second
operan
d

DSR
prefix code

Instruction Format

First
wor

Secon
d word

ERn

[EA]

*: [EA]

<word>

[EA+]

*[EA+]

<word>

[S2 R 192 B IO (O8]

[ERm]

*:[ERm]

<word>

Disp16[ERm]

m Displ6

*:Displ6[ERm]

<word>

3
<IN =" SR | CR (R [NCR CR [N

m Disp16

Disp6[BP]

- 00 Disp6

*:Disp6[BP]

<word>

: 00 Disp6

Disp6[FP]

*:Disp6[FP]

<word>

W W W W [ | |o |o |o |[o |o |[o

Dadr

1., 2 Dadr

*: Dadr

<word>

1§ 2 Dadr

*

<word>

pseg_addr

3 pseg_addr

DSR

E 9

Rd

0 d

FEUL-U16-100-INST-03



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

L Quad word-
sized data
transfer
Function
QRn < obj
Mo ta

¢ Lénh nay tai thanh ghi 64 bit dugc chi dinh véi dit liéu tai dia chi word duwgc chi dinh.

7 /_\/
Rn 0 2m |7 0
Rn+1 2m+1 LsB
LSB
Rn+2 2m+2
Rn+3 2m+3
<
Rn+4 2m+4
Rn+5 2m+5
Rn+6 2m+6
Rn+7 2m+7
MSB:
MSB
Cac thanh ghi T~
chung
Memory
Flags

FEUL-U16-100-INST-03 3-



Z: C0 nay sé chuyén thanh “1” néu ndi dung mdi cta thanh ghi la s6 khong. Néu

khong, né sé chuyén thanh “0.”

S:  Bit nay theo doi bit trén cung cta két qua.

- Khong thay doi

Instruction Format

Mnemonic| First Second DSR Instruction
operan operan prefix code First Format
wor Secon
L QRn [EA] 9 n 3 6
*: [EA] <word> 9 n 3 6
[EA+] 9 n 5 6
*:[EA+] <word> 9 n 5 6
* <word>

pseg_addr E 3 pseg_addr

DSR F E 9 F

Rd 9 0 d F

FEUL-U16-100-INST-03



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

. Truyén d{t liéu c6 kich thudc
L Rn, obj y '
byte
Function
Rn  «obj
Mo ta

¢ Lénh nay tdi thanh ghi 8 bit dwgc chi dinh v&i dit liéu tai dia chi byte dwgc chi dinh.

Z: C0 nay sé chuyén thanh “1” néu ndi dung mdi cta thanh ghi la s6 khéng. Néu
khong, né sé chuyén thanh “0.”

S: Bit nay theo ddi bit trén cuing cta két qua.

- Khong thay do6i

Instruction Format

(Xem trang tiép theo)

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Mnemoni | First Second DSR Instruction Format
c operan operan prefix code First Secon
d d wor d word
d .
L Rn [EA] 9 n 3: 0
*: [EA] <word> 9 n 3 0
[EA+] 9 n 5 0
*[EA+] <word> 9 - n: 5:- 0
[ERm] 9 n m 0
*:[ERm] <word> 9 n m 0
Displ6[ERm] 9 n:m: 8 Disp16
*:Disp16[ERm] <word> 9 i nimi 8 Disp16
Disp6[BP] Di n 0D Disps
*:Disp6[BP] <word> D n
Disp6[FP] D : n : :0:1 Disp6
*:Disp6[FP] <word> D n ¥ 1 Disp6
Dadr 9 n 1. 0 Dadr
*: Dadr <word> 9 1 0 Dadr
* <word>

pseg_addr E 3 pseg_addr

DSR F E 9 F

Rd 9 0 d F

FEUL-U16-100-INST-03 3-



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

L

Double word-sized
data transfer

Function

M6 ta

XRn « obj

¢ Lénh nay tai thanh ghi 32 bit dwgc chi dinh véi dit liéu tai dia chi word dugc chi dinh.

/\/
7 0 7 0
LSB 2m LSB
Rn+1 < 2m+1
Rn+2 2m+2
Rn+3 2m+3  |msB
Rn+a M8
Cac thanh ghi /X/
chung
Memory
Flags
C Z S OV | MIE| HC
- * - - -
Z: C0 nay sé chuyén thanh “1” néu ndi dung mdi cta thanh ghi la s6 khéng. Néu
khong, né sé chuyén thanh “0.”
S: Bit nay theo ddi bit trén cung cta két qua.
- Khong thay doi
Instruction Format
Mnemonic| First Second DSR Instruction
operan operan prefix code | First Format
wor Secon
L XRn [EA] 9 3 4
*: [EA] <word> 9 3 4
[EA+] 9 5 4
*[EA+] <word> 9 5 4
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F

FEUL-U16-100-INST-03



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

LEA Obj Load EA

Function
EA « obj

M6 ta

¢ Lénh nay tai thanh ghi EA véi gia tri word dugc chi dinh.

C Z S | OV | MIE| HC

- Khong thay do6i

Instruction Format

Mnemonic First Second Instruction
Forma
operand operand First Secon
A
d word
LEA [ERm ] F 0 m A
Dadr F 0 0 C Dadr
Disp16[ERm] F 0 m B Disp16

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV CERN , Ob_[ Coprocessor data transfer

Function
CERn «<obj

M6 ta

¢ Lénh nay tai thanh ghi c6 kich thwdc word caa bo dong xit ly dwgce chi dinh tr dia chi
word dwoc chi dinh.

Flags

C Z S | OV | MIE| HC

— Khong thay doi

Instruction Format

Mnemoni | First Second DSR Instruction Format
o operan operan prefix code First Secon
d d wor d word
d | .
MOV | CERn [EA] F: n: 2D
*: [EA] <word> FE _n 2. D
[EA+] F- n. 3 D
*[EA+] <word> F n 3 D
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV CQRn, Ob_[ Coprocessor data transfer

Function
CQRn < obj

M6b ta
¢ Lénh nay tai thanh ghi c6 kich thwdc quad word caa b6 dong x Iy dugce chi dinh tir dia
chi word dugc chi dinh.

Flags

C Z S | OV | MIE| HC

- Khong thay doi

Instruction Format

Mnemoni | First Second DSR Instruction Format
d operan operan prefix code First Secon
d d wor d word
d | .
MOV | CQRn [EA] F: n: 6! D
*: [EA] <word> F_ n 6 D
[EA+] F.- n. 7. D
*[EA+] <word> F n 7 D
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV CRn : Ob] Coprocessor data transfer

Function
CRn «obj

M6 ta

e Lénh nay tai thanh ghi c6 kich thwdc byte ctia bd dong xir 1y dwgc chi dinh ti dia chi
byte dugc chi dinh.

Flags

C Z S | OV | MIE| HC

— Khong thay doi

Instruction Format

Mnemoni | First Second DSR Instruction Format
o operan operan prefix code First Secon
d d wor d word
d | .
MOV | CRn [EA] F! ni 0! D
*: [EA] <word> FE _n 0. D
[EA+] F- n. 1D
*[EA+] <word> F n 1 D
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Coprocessor data transfer

MOV CRn, Rm

Function
CRn «<Rm

M6 ta

¢ Lénh nay tai thanh ghi c6 kich thwdc byte cua bo dong x ly duwgc chi dinh tir thanh ghi
ndi bo cé kich thude byte duwgc chi dinh.

Flags

C Z S | OV | MIE| HC

- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV CRn Rm AinimiE

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV CXRn , Ob_[ Coprocessor data transfer

Function
CXRn « obj

M6 ta

e Lénh nay tai thanh ghi c6 kich thwdc double word ctia bd dong xtt 1y dwgc chi dinh tir
thanh ghi ndi bo c6 kich thuwdc double word dwgc chi dinh.

Flags

C Z S | OV | MIE| HC

— Khong thay doi

Instruction Format

Mnemoni | First Second DSR Instruction Format
o operan operan prefix code First Secon
d d wor d word
d | .
MOV | CXRn [EA] Fi ni 4! D
*: [EA] <word> F_n 4. D
[EA+] F: n: 5 D
*[EA+] <word> F n 5 D
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV ECSR , Rm Data transfer

Function
e Néu ELEVEL la khong
LCSR «<Rm
e Néu ELEVEL khac khong
ECSR[ELEVEL] «<Rm

Mo ta
¢ Lénh nay tdi ndi dung cia thanh ghi dwgc chi dinh vao thanh ghi doan ma cuc bo
(LCSR) néu ELEVEL bang khong , néu ELEVEL khong bang khong thi sé vao thanh
ghi ECSR (ECSR1 dén ECSR3) dé thiét 1ap mitc ngoai 1€ hién tai (ELEVEL).
Flags

- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV  |ECSR Rm AfoimicFE

FEUL-U16-100-INST-03 3-



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV ELR , ERmM Data transfer

Function
e Néu ELEVEL la khong
LR < ERm
e Néu ELEVEL khéac khong
ELR[ELEVEL] < ERm

Mo ta
¢ Lénh nay tai ndi dung cua thanh ghi c6 kich thwéc word dwgce chi dinh vao thanh ghi
lién két (LR) néu ELEVEL bdng khong va vao thanh ghi lién két ngoai 1é (ELR1 dén
ELRS3) cho cai dit mitc ngoai 1€ hién tai (ELEVEL) néu ELEVEL khong bang khong.

Flags

- Khong thay do6i

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV ELR ERm Almioinp

FEUL-U16-100-INST-03 3-



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV EPSW ; Rm Data transfer

Function

e Néu ELEVEL khac khong
EPSW[ELEVEL] «Rm

Méb ta
¢ Lénh nay tai ndi dung cua thanh ghi dwgc chi dinh vao thanh ghi sao lwu trang thai
chuong trinh (EPSW1 dén EPSW3) cho cai dat mitc ngoai 1€ hién tai (ELEVEL) néu
ELEVEL khac khong.
e Néu ELEVEL bang khong, 1énh nay khong lam gi ca. B dém chwong trinh (PC) chi
don gian la chuyén sang lénh tiép theo.
Flags

- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV EPSW Rm AL o0l mic

FEUL-U16-100-INST-03 3-



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV ERN . ELR Data transfer

Function
e Néu ELEVEL la khong
ERn «<LR
e Néu ELEVEL khac khong
ERn «ELR[ELEVEL]
Mo ta

e Lénh nay tai thanh ghi c6 kich thwéc word dwgce chi dinh tir thanh ghi lién két (LR) néu
ELEVEL bang khong va ti thanh ghi lién két ngoai 1é (ELR1 dén ELR3) cho cai dat
mttc ngoai 1€ hién tai (ELEVEL) néu ELEVEL khong bang khong.

Flags

C Z S [ OV | MIE| HC

— Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV ERn ELR Al ni 0ol s

FEUL-U16-100-INST-03 3-



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV ERN . ERM Data transfer

Function
ERn <ERm

¢ Lénh nay tai thanh ghi c6 kich thudc word dau tién tir thanh ghi th hai.

- * * - - -
Z: C0 nay sé chuyén thanh “1” néu ndi dung mdi cda thanh ghi la s6 khong. Néu
khong, né sé chuyén thanh “0”.
S: Bit nay theo doi bit trén cung cta két qua.
- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV ERn ERm Fi ni mi s

FEUL-U16-100-INST-03 3-



FEUL-U16-100-INST-03



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV ERnN , #imm7 Data transfer

Function

ERn « (sign—extends)imm7/

ERn

15 6 imm7

0 6 0

Sign extension ‘

« LA

Sign bit

Mo ta
e Lénh nay tdi ddu md& réng imm7 vao thanh ghi c6 kich thuwdc word duwgc chi dinh.
Chinh xac hon, né tai gia tri titc thoi vao Rn, nita dudi cta thanh ghi, va sao chép bit 6
tr gia tri tic thai vao bit 7 Rn va tat ca cac bit ctia Rn+1.
Example:
MOV RO,#07Fh
MOV R1,#0h
MOV ERO,#-64  ; Thuc hién sao chép bit trén cung (“1”), dat RO thanh 0COH
va R1 thanh OFFH
MOV RO,#03Fh
MOV R1,#0FFh
MOV ERO#3Fh ; Thuc hién sao chép bit trén cung (“0), dat RO thanh 03FH
va R1 thanh OH
Flags

Z: C0 nay sé chuyén thanh “1” néu ndi dung mdi cta thanh ghi la s6 khéng. Néu
khéng, n6 sé chuyén thanh “0”.
S:  Bit nay theo doi bit trén cung ctia két qua.

- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV ERn #imm7 E n 0 imm7

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV ERN ) SP Data transfer

Function
ERn <SP

Mo ta

¢ Lénh nay lvu ndi dung cta con tré ngan xép (SP) trong thanh ghi c6 kich thwéc word
duogc chi dinh.

Flags

- Khoéng thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV ERn sP Af ni 11 A

FEUL-U16-100-INST-03 3-



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV Ob.’ CERmM Coprocessor data transfer
’

Function
(WORD) obj —CERm

M6 ta

e Lénh nay lwu ndi dung cda thanh ghi ¢6 kich thwédc word ctia bd dong xi 1y dwgce chi
dinh tai dia chi word dwoc chi dinh trong thanh ghi EA.

Flags

C Z S | OV | MIE| HC

— Khong thay doi

Instruction Format

Mnemoni | First Second DSR Instruction
c rortrday
operand operand prefix code First Secon
WOL d
d word
MOV [EA] CERm F m A D
*: [EA] CERm <word> F m A D
[EA+] CERm F m B D
* |[EA+] CERm <word> F m B D
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV obj , CQRm

Function

Coprocessor data transfer

M6 ta

(QWORD)obj «<CQRm

chi dinh tai dia chi word dwgc chi dinh trong thanh ghi EA.

¢ Lénh nay lvu ndi dung cua thanh ghi cé kich thwdc quad word ctia bg dong xw 1y dugc

Flags
C S OV | MIE| HC
- Khong thay doi
Instruction Format
Mnemonic| First Second DSR Instruction
operan operan prefix code First Format
wor Secon
MOV [EA] CQRm F E D
*: [EA] CQRm <word> F E D
[EA+] CQRm F F: D
*: [EA+] CQRm <word> F F D
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F

FEUL-U16-100-INST-03
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV Ob.’ CRmMm Coprocessor data transfer
’

Function
(BYTE ) obj —CRm

M6 ta

¢ Lénh nay Iwu ndi dung cua thanh ghi c6 kich thuéce byte ctia bo dong x 1y dwgce chi
dinh tai dia chi byte dugc chi dinh trong thanh ghi EA.

Flags

C Z S | OV | MIE| HC

- Khong thay doi

Instruction Format

Mnemonic| First Second DSR Instruction
operan operan prefix code First Format
wor Secon
MOV [EA] CRm F m 8 D
*: [EA] CRm <word> F m 8 D
[EA+] CRm F m 9 D
*: [EA+] CRm <word> F m 9 D
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV obj , CXRm

Function

Coprocessor data transfer

M6 ta

(DOUBLE WORD )obj « CXRm

¢ Lénh nay lwu ndi dung cua thanh ghi c6 kich thwéc double word cua bo dong xi ly

duoc chi dinh tai dia chi word dugc chi dinh trong thanh ghi EA.

Flags
C Z S OV | MIE| HC
- Khong thay doi
Instruction Format
Mnemonic| First Second DSR Instruction
operan operan Prefix code First Format
wor Secon
MOV [EA] CXRm F C D
*: [EA] CXRm <word> F C D
[EA+] CXRm F D D
*: [EA+] CXRm <word> F D D
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F

FEUL-U16-100-INST-03
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nX-U16/100 Core Instruction

Manual Chapter 3. M6 td Lénh

MOV PSW , obj

Function

Data transfer

PSW « obj

M6 ta

Flags

Lénh nay tai thanh ghi trang thai chwong trinh (PSW) tir d6i twgng cé kich thuwéc
byte duwgc chi dinh.

Khi mttc ngoai 1€ hién tai (ELEVEL) thay d6i, can phai sap xép lénh NOP ngay sau
d6. Néu khong, 1énh sau sé hoat dong trude khi thay déi ELEVEL va két qua la
chwong trinh c6 thé bi truc trac.

Example:

MOV PSW, #05h
NOP

RTI
Khi gia tri cta bit cho phép ngat chinh (MIE) dwgc dat lai thanh 0, 1énh DI dwgc st
dung va lénh nay khong duwgc st dung. Néu khong, bit MIE khéng chuyén sang “0”
trong ba chu ky ké tir khi bat dau 1énh nay, do dd, ngat c6 thé vo hiéu héa ma lap
trinh vién khong mong mudn va cé kha nang chuwong trinh tng dung bi truc trac.

S | OV | MIE| HC

No6i dung phan anh bit nguén twong tng.

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
MOV PSW #unsigned8 E 9 unsigned8
Rm A 0 m B

FEUL-U16-100-INST-03
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Coprocessor data transfer

MOV Rn, CRm

Function
Rn < CRm

¢ [.énh nay tai thanh ghi c6 kich thuéc byte dugce chi dinh tir thanh ghi c6 kich thuéc
byte cua b dong x ly dwgc chi dinh.

Flags

- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV Rn CRm Ai ni mi 6

FEUL-U16-100-INST-03 3-
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV Rn , ECSR Data transfer

Function
e Néu ELEVEL la
khong
Rn < LCSR
e If ELEVEL khac khong
Rn <« ECSR[ELEVEL)]
Mo ta

¢ Lénh nay tai thanh ghi c6 kich thwéc byte dwgc chi dinh ti thanh ghi doan ma cuc bd
(LCSR) néu ELEVEL bdng khong va tr thanh ghi ECSR (ECSR1 dén ECSR3) cho cai
dat mitc ngoai 1€ hién tai (ELEVEL) néu ELEVEL khéng bang khong.

Flags

- Khoéng thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV Rn ECSR Ainiof 7
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV Rn , EPSW Data transfer

Function

e Néu ELEVEL khac khong
Rn <« EPSW[ELEVEL]

¢ Lénh nay tdi thanh ghi c6 kich thudc byte dugc chi dinh tir thanh ghi sao lwu trang thai
chwong trinh (EPSW1 dén EPSW3) cho cai dat mitc ngoai 1€ hién tai (ELEVEL) néu
ELEVEL khac khéng.

e Néu ELEVEL bing khong, 1énh ndy tai OxFF.

Flags

C Z S | OV | MIE| HC

- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d = =
MOV Rn EPSW Ainl 0i 4
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV Rn, PSW

Data transfer

Function
Rn « PSW
Mo ta
¢ Lénh nay tdi thanh ghi c6 kich thudc byte dugc chi dinh tir thanh ghi trang thai chwong
trinh (PSW).
Flags
C| Z] S | OV] MIE] HC
- Khong thay do6i
Instruction Format
Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d + o
MOV Rn PSW Al 0i 3
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Data transfer

MOV Rn, obj

Function

Rn  «obj

¢ Lénh nay tai thanh ghi c6 kich thuéc byte dwgce chi dinh tir d6i tuwgng co kich thuwde
byte dwgc chi dinh.

Flags

Z: C0 nay sé chuyén thanh “1” néu ndi dung mdi cta thanh ghi la s6 khong. Néu
khong, né sé chuyén thanh “0”.

S: Bit nay theo doi bit trén cung ctia két qua.

- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV Rn Rm 8: ni m: 0
#imm8 0 n imm8
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MOV SP, ERm

Function

Data transfer

SP — ERm

M6 ta

e Lénh nay tai con tré ngan xép (SP) tir thanh ghi ¢6 kich thuwdc word dwgc chi dinh.

Flags
C Z S OV | MIE| HC
- Khoéng thay doi
Instruction Format
Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MOV SP ERm A m A
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

MUL ERn,Rm Multiplication

Function
ERn < Rn * Rm (n phéi déu)

¢ [énh nay nhan nodi dung cta hai thanh ghi kich thuwdc byte dugc chi dinh va lvu trit tich
16 bit trong thanh ghi kich thwdc word twong (tng vdi thanh ghi dau tién.

Flags

Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khéng va chuyén thanh “0”
néu nguoc lai.
- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
MUL ERn Rm Fi nimia
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

NEG Rn Negate

Function
Rn «<0-Rn

e Lénh nay tinh toan phan bu hai cua ndi dung cta thanh ghi kich thwéc byte dugce chi
dinh va lwu trir két qua trong thanh ghi do.

Flags
C| Z] S JOV[MIE] HC
* * * * _ *
C:  Bit nay sé chuyén thanh “1” néu phép toan tao ra mot carry & bit thi 7 va chuyén
thanh “0” néu khong.
Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu ngugc lai.
S: Bit nay theo ddi bit trén cung cta két qua.

OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khong.

HC: Bit nay sé chuyén thanh “1” néu phép toan tao ra carry hodc borrow vao bit 3 va
chuyén thanh “0” néu nguoc lai.

- Khoéng thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
NEG Rn 8i ni 5i F

FEUL-U16-100-INST-03 3-



FEUL-U16-100-INST-03



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

NOP No operation

Function

Khoéng cé hoat dong

¢ Lénh nay dwva b dém chuwong trinh (PC) t&i 1énh tiép theo.

C Z S [ OV | MIE| HC

- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
NOP Fi Ei 8} F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

: Bitwise OR
OR Rn, obj Hise
Function
Rn  «<Rn|obj
M6 ta

¢ Lénh nay OR ngi dung ctia thanh ghi va d6i twgng cé kich thwdce byte duge chi dinh va
Iwu trit két qua trong thanh ghi.

Flags
C| Z ] S [OV[MIE] HC
- * * - - -
Z: C0 nay sé chuyén thanh “1” néu n6i dung mdi cta thanh ghi la s6 khéng. Néu

khong, né sé chuyén thanh “0”.
S:  Bit nay theo doi bit trén cung ctia két qua.
- Khong thay do6i

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
OR Rn Rm 8 i ni mi 3
#imm8 3 n i imm8
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

POP register list

Function

Restore control registers

Cac thanh ghi diéu khién « (SP)

SP <SP +n
M6 ta

¢ Lénh nay tai cac thanh ghi diéu khién dwgc chi dinh tir ngan xép hé thong dugc tré tdi
bdi con tré ngan xép (SP) va sau do tang SP theo sb byte twong ng. Dé biét thém chi

tiét, hdy xem Phan 1.7 “Stra d6i ngdn xép.”

e Cac thanh ghi diéu khién sau day c6 thé xuat hién trong danh sach nay.

(1) Thanh ghi EA

(2) thanh ghi lién két (LR) dé lwu bd dém chuong trinh (PC) khi goi mét chwong

trinh con

(3) thanh ghi trang thai chvong trinh (PSW)

(4) bo dém chuong trinh (PC)

¢ Danh sach nay khéng can phai chia tat ca, nhung né phai chita it nhat mot.

¢ Danh sach nay c6 thé xuat hién theo bat ky thi¢ tw nao, nhung phan citng luén st dung

EA - LR - PSW - PC

th? ty dwoc dwa ra bén dwdi:

¢ Qua trinh thong thuong dé tra vé tir mot trinh x 1y ngat hodc chwong trinh con la véi
lénh RT hodc RTI, nhung d6i khi can phai Iwu ndi dung ctia cac thanh ghi sao lwu vao
ngdn xép vdi lénh PUSH khi cac trinh xit 1y ngat hodc chwong trinh con duwgc 16ng vao
nhau va khoi phuc ching bang 1énh POP sau d6. Dé biét thém chi tiét, hdy xem Muc 1.4

“Mtc d6 ngoai 1€ va Thanh ghi dy phong.”

Flags

MIE

HC

*; Noi dung chi thay d6i néu PSW c6 trong danh sach.
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Instruction Format

Mnemonic Instruction
operand First
wor
d
POP EA F 1 8
PC F 2 8
EA, PC F 3 8
PSW F 4 8
EA, PSW F 5 8
PC, PSW F 6 8
EA, PC, PSW F 7 8
LR F 8 8
EA,LR F 9 8
PC,LR F A 8
EA, PC,LR F : B : 8
LR, PSW F iCi 8
EA, PSW, LR F D 8
PC, PSW, LR F : E : 8
EA, PC, PSW, LR F F 8
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

POP Ob_[ Restore general registers

Function
Céc thanh ghi chung « (SP)

SP <SP +n
M6 ta

¢ Lénh nay tai cac thanh ghi chung dwgc chi dinh tir ngan xép hé théng dugc trd tdi bdi
con tré ngan xép (SP) khi né tang SP theo s6 byte twong tng.

¢ Vi cac hoat déng ngan xép ludn c6 kich thudc word, nén 1énh nay vdi s6 byte toan
hang 1é (Rn) sé tai thanh ghi dwgc chi dinh va doc mot byte gia ma khong siva doi bat
ky thanh ghi nao khac.

Dé biét thém chi tiét, hay xem Phan 1.7 “Stra d6i ngan xép.”

Flags

- Khong thay doi

Instruction Format

Mnemonic| First Instruction
operan Format
First
POP Rn F i n 0000 E
BRn A
XRn F n
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

pUSH register ||St Save control registers

Function
SP <SP —-n
(SP) « Céc thanh ghi diéu khién

e Lénh nay lwu cac thanh ghi diéu khién dwgc chi dinh vao ngan xép hé théng dugc trd
tdi bai con tré ngan xép (SP) khi né giam SP theo so byte twong ¢ng. Dé biét thém chi
tiét, hdy xem Phan 1.7 “Stta d6i ngan xép.”

¢ Cac thanh ghi diéu khién sau day c6 thé xudt hién trong danh sach nay.
(1) thanh ghi lién két ngoai 1€ (ELR)
(2) thanh ghi trang thai chwong trinh ngoai 1é (EPSW)
(3) thanh ghi lién két (LR) dé lwu bd dém chwong trinh (PC) khi goi mot
chuwong trinh con
(4) thanh ghi EA
e Danh sach nay c6 thé xudt hién theo bat ky thi¢ tw nao, nhuwng phan citng ludn st dung
thit tw dwgce dwa ra bén dudi:

ELR - EPSW — LR — EA

e Lénh nay gia dinh rang cac Lénh PUSH trudc d6 da lwu céc thanh ghi diéu khién dugc
chi dinh trén ngén xép theo thit tw thich hop.

® Qua trinh théng thwong dé tra vé tir mét trinh xir 1y ngat hodc chwong trinh con la véi
1énh RT hodc RTI, nhueng d6i khi can phai lwu ngi dung ctia cac thanh ghi sao lvu vao
ngan xép vdi 1énh PUSH khi cac trinh x 1y ngat hodc chwong trinh con dwoc 16ng vao
nhau va khoi phuc chiing bang 1énh POP sau d6. D€ biét thém chi tiét, hdy xem Muc 1.4
“Mttc d6 ngoai 1é va Thanh ghi dy phong.”

Flags

C Z S | OV | MIE| HC

- Khoéng thay doi
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Instruction Format

Mnemonic| First Instruction
operan Format
First
PUSH EA F 1 C
ELR F 2 C
EA, ELR F 3 C
EPSW F 4 C
EPSW, EA F 5 C
EPSW, ELR F 6 C
EPSW, ELR, EA F 7 C
LR F 8 C
LR, EA F 9 C
LR, ELR F A C
LR, EA, ELR F B C
LR, EPSW F C C
LR, EPSW, EA F = D C
LR, EPSW, ELR F : E C
LR, EPSW, ELR, EA F F C
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Manual Chapter 3. M6 td Lénh

PUSH obl Save general registers

Function
SP <SP —-n
(SP) « Cac thanh ghi chung

M6 ta

* Lénh nay tai cac thanh ghi chung duwgc chi dinh tit ngan xép hé thdng dwoc tro téi bai
con tré ngdn xép (SP) khi né gidam SP theo s6 byte twong (ng.

® Vi cac hoat dong ngan xép ludn cd kich thwéc word, nén 1énh nay vai toan hang s6
byte 1é (Rn) lvu trit thanh ghi dwgc chi dinh bang mét byte gia.
Dé biét thém chi tiét, hdy xem Phan 1.7 “Stra d6i ngan xép.”

Flags

- Khong thay do6i

Instruction Format

Mnemonic| First Instruction Format
operan First
d wor

d

PUSH Rn F: n 0160 E
ERn F n E
XRn F: n E
QRn F n 0111 E
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Manual Chapter 3. M6 td Lénh

RB Dbitadr

Reset bit

Function

Z «— ~[Dbitadr ]
[Dbitadr 1< 0

Addres

Dbitadr

0]

MSB:

L T

i1sB

/\\_//

Invert

Memory space

Mo ta
¢ Lénh nay kiém tra bit dwgc chi dinh bang cach doc bit d6 tir bd nhd, ddo nguwgc bit dé
va luu trit két qua trong co Z. Sau d6, 1énh nay dt lai bit géc thanh “0.”
¢ Dia chi bit Dbitadr c6 dinh dang Dadr.bit, trong d6 bit 1a s6 nguyén tir 0 dén 7 chi dinh
vi tri bit trong byte bo nhd.
Flags
C Z S OV | MIE| HC
- * - - - -
Z:  Dao ngugc cta bit goc
- Khong thay doi
Instruction Format
Mnemonic | First DSR Instruction Format
operan prefix code | First Secon
d wor d word
d . .
RB | Dbitadr A 0 :1bic 2 Dadr
*: Dbitadr <word> A 0 iipi 2 Dadr
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F
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Manual Chapter 3. M6 td Lénh

RB Rn. bit offset Reset bit

Function

Z — ~Rn[ bit_offset ]
Rn[ bit_offset ] < 0

Mo ta
¢ Lénh nay doc bit dwgc chi dinh ti thanh ghi cé kich thwdc byte dugce chi dinh, dao
ngugc bit d6 va lwu trit trong cd Z. Sau dd, 1énh nay dat lai bit goc thanh “0.”
e bit_offset la mot s6 nguyén tir 0 dén 7 chi dinh vi tri bit trong thanh ghi.
Flags

Z: Déo ngugc cua bit goc
- Khoéng thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d + — 'l
RB Rn.bit_offset Al on ldpiel 2
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Manual Chapter 3. M6 td Lénh

RC

Function

Reset carry flag

C<0

¢ Lénh nay reset co nhd ve “0.”

Flags
C S OV | MIE| HC
* _ — — -
C:  Bit nay sé chuyén thanh “0.”
- Khong thay doi
Instruction Format
Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
RC E B 7 F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

RT

Return from subroutine

Function
CSR <« LCSR
PC —LR
Mo ta

e Lénh nay dung dé trd vé tit mdt chwong trinh con duwgc goi bang 1énh BL. Lénh nay

khoi phuc dia chi ctia 1énh theo 1énh BL bang cach tai thanh ghi phan doan ma ti thanh
ghi phan doan ma cuc b6 (LCSR) va bd dém chwong trinh (PC) tir thanh ghi lién két

(LR).
Flags
CJ] Z] S ] OV]MIE] HC
- Khong thay doi
Instruction Format
Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
RT Fi{ E 1i{ F
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Manual Chapter 3. M6 td Lénh

RTI Return from interrupt

Function
CSR <~ ECSR[ELEVEL]
PC < ELR [ELEVEL]
PSW «— EPSWI[ELEVEL]

M6b ta
¢ Lénh nay dung dé trad vé t trinh x& ly ngat. Lénh nay khoi phuc thanh ghi trang thai
chwong trinh (PSW) va by dém chwong trinh (PC) tir thanh ghi sao lwu trang thai
chwong trinh (EPSW1 dén EPSW3) va thanh ghi lién két ngoai 1é (ELR1 dén ELR3),
twong ng, cho thiét 1dp mitc ngoai 1€ hién tai (ELEVEL) —1 cho cac ngat cé thé vo
hiéu héa va 2 cho cac ngat khong thé vo hiéu héa.
Flags

C Z S | OV | MIE| HC

*: Noi dung phan anh bit EPSW tuwong tng.
- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
RTI F:iE :0°:F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SB Dbitadr

Function

Z — ~[ Dbitadr]
[ Dbitadr ] <1

Addres

Dbitadr

Invert
Memory space

M6 ta
e Lénh nay ki€ém tra bit dwgc chi dinh bang cach doc bit d6 tir bd nhé, dao ngugce bit do
va luu trit két qua trong cd Z. Sau do, 1énh nay dat bit goc thanh “1.”
e Dia chi bit Dbitadr c6 dinh dang Dadr16.bit, trong d6 bit la s6 nguyén tir 0 dén 7 chi
dinh vi tri bit trong byte bd nhd.
Flags

Z:

MIE

HC

Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khéng va chuyén thanh
“0” néu nguoc lai.
Khong thay do6i

Instruction Format

FEUL-U16-100-INST-03

Mnemonic | First DSR Instruction Format
operan prefix code First Secon
d wor d word

SB Dbitadr 0 bit Dadr
*: Dbitadr <word> 0 bit Dadr
* <word>

pseg_addr E pseg_addr

DSR F 9 F

Rd 9 d F



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SB Rn. bit_offset Set bit

Function
Z « ~Rn[ bit_offset ]
Rn[ bit_offset] < 1

Mo ta
¢ Lénh nay doc bit dwgc chi dinh tr thanh ghi c6 kich thwéc byte dwgc chi dinh, ddo
ngugc bit d6 va lwu trit bit d6 trong cd Z. Sau do, 1énh nay dat bit goc thanh “1.”
e bit_offset 1a s6 nguyén tir 0 dén 7 chi dinh vi tri bit trong thanh ghi.
Flags

Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khéng va chuyén thanh
“0” néu nguoc lai.
- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
SB Rn.bit_offset A Popn i0ipiti 0

FEUL-U16-100-INST-03 3-



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

Set carry flag

SC

Function
C1

¢ Lénh nay dat cd nhd thanh “1.”

Z S | OV | MIE| HC

C:  Bit nay sé chuyén thanh “1.”

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
sc Ei Di 81 0
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SLL Rn, obj

Function

Shift left logical

W

C

MSB

LSB

e Lénh nay dich chuyén céc bit trong thanh ghi c6 kich thuwdc byte duwge chi dinh sang
trai s vi tri dugc chi dinh bdi toan hang thi hai va dich chuyén cac s6 khong ti* bén
phai. Co nhé gitt lai bit cudi cung dwgce dich chuyén ra ngoai.

® Pham vi c6 y nghia cho kich thuéc dich chuyén la tir 0 dén 7. Néu toan hang thit hai la
thanh ghi c6 kich thudc byte, phan citng sé bo qua cac bit tir 7 dén 3 trong thanh ghi d6
va chi st dung ba bit thap nhat, do d6 han ché kich thwéc dich chuyén trong pham vi tw
0 dén 7. Kich thwdc dich chuyén bang 0 tao ra twong dwong vdi 1énh NOP. Dat truedc
lénh nay bang mot chudi 1énh SLLC cho phép thyc hién thao tac dich chuyén trén cac
chubi bit dai hon trong nhiéu thanh ghi. (Xem vi du SLLC.)

Flags

N|

ov

MIE [ HC

C:  Bitnay giir lai bit cudi cuing da dich chuyén ra ngoai.
- Khong thay doi

Instruction Format

Mnemonic| First
operan
d

Second
operan
d

Instruction
Format

Secon
d word

SLL Rn

#width
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SLLC Rn, Obj Shift left logical continued

Function
1
> Rn 7 Rn-1 0
D‘i <
C shift_data
Mo ta

e Lénh nay dich chuyén 16 bit trong thanh ghi c6 kich thwdc byte dwgce chi dinh va thanh
ghi bén dudi n6 (hodc R15 néu RO dugc chi dinh) dé lai s6 vi tri dugce chi dinh bédi toan
hang thi hai (t6i da la 7 vi tri) va lwu trit tdm bit trén cing trong thanh ghi dwgc chi
dinh. Co nhé gitt lai bit cudi cing dwgc dich chuyén ra ngoai.

e Pham vi c6 y nghia cho kich thwdc dich chuyén la tir 0 dén 7. Néu toan hang th hai la
thanh ghi c6 kich thudc byte, phéan citng sé bo qua céc bit tir 7 dén 3 trong thanh ghi do
va chi st dung ba bit thdp nhat, do d6 han ché kich thwdc dich chuyén trong pham vi tt
0 dén 7. Kich thudc dich chuyén bang 0 tao ra twong dwong vdi lénh NOP.

® Mot chubi cac 1énh nay theo sau la mét 1énh SLL cho phép thuc hién thao tac dich
chuyén trén cac chudi bit dai hon trong nhiéu thanh ghi. (Xem vi du.)

Example: Dich chuyén sang trai cho dir
liéu double word
SLLC R3,R5
SLLC R2,R5
SLLC R1, R5
SLL RO, R5 Viéc nay hoan tat viéc chuyén déi ndi dung XRO

Flags

C:  Bit nay giit lai bit cudi cuing da dich chuyén ra ngoai.
- Khoéng thay doi

Instruction Format

Mnemonic | First Second Instruction
operan operan Format
d d First Secon
wor | . . d word
d = = =
SLLC Rn Rm 8 - n m B
Hwidth 9 n 0 widh B
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SRA Rn, Obj Shift right arithmetic

Function

L

MSB LSB

e Lénh nay dich chuyén cac bit trong thanh ghi c6 kich thuwdc byte dwgce chi dinh sang
phai s6 vi tri dugc chi dinh bdi toan hang thi hai va dich chuyén céac ban sao cta bit
dau goc (bit 7) tir bén trai. Co nhdé gitt lai bit cudi cing dwoc dich chuyén ra ngoai.

e Pham vi cé y nghia cho kich thuwéc dich chuyén la tir 0 dén 7. Néu toan hang thit hai la
thanh ghi c6 kich thudc byte, phan citng sé bo qua cac bit tiv 7 dén 3 trong thanh ghi d6
va chi st dung ba bit thap nhat, do d6 han ché kich thwéc dich chuyén trong pham vi tw
0 dén 7. Kich thudce dich chuyén bang 0 tao ra twong duwong vdi lénh NOP.

Flags

C:  Bit nay giit lai bit cudi cuing da dich chuyén ra ngoai.
- Khong thay do6i

Instruction Format

Mnemon|c First Instruction
Second First Format
wor Secon
SRA Rn Rm 8 " n fom E
#width 9 i n iolwidh! E
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SRL Rn, obj Shift right logical

Function

- 4

MSB LSB

Mo ta
e Lénh nay dich chuyén cac bit trong thanh ghi c6 kich thwdc byte dwge chi dinh sang
phai s6 vi tri dugc chi dinh bdi todn hang thi hai va dich chuyén cac s6 khong tir bén
trai. Co nhd gitt lai bit cudi cung duwgce dich chuyén ra ngoai.

® Pham vi c6 y nghia cho kich thuwéc dich chuyén la tir 0 dén 7. Néu toan hang tht hai la
thanh ghi c6 kich thudc byte, phan citng sé bo qua céc bit tir 7 dén 3 trong thanh ghi do
va chi st dung ba bit thap nhat, do d6 han ché kich thudc dich chuyén trong pham vi tir
0 dén 7. Kich thwdc dich chuyén bdng 0 tao ra twong dwong vdi 1énh NOP. Dat triedc
lénh nay bang mot chudi 1énh SRLC cho phép thic hién thao tic dich chuyén trén cac
chubi bit dai hon trong nhiéu thanh ghi. (Xem vi du vé SRLC.)

Flags

Z S | OV | MIE| HC

C:  Bit nay giit lai bit cudi cung da dich chuyén ra ngoai.
- Khong thay doi

Instruction Format

Mnemonif  First Instruction
Second First Format
wor Secon
SRL Rn Rm 8 : n . m : C
#width 9 | n oiwidh C
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SRLC Rn, obj

Function

Shift right logical continued

M6 ta

15

Rn+1

Rn

L

A,D

shift_data

¢ Lénh nay dich chuyén 16 bit trong thanh ghi c6 kich thudc byte dwge chi dinh va thanh
ghi & trén n6 (hodc RO néu R15 dugc chi dinh) sang phai so vi tri dwgc chi dinh bai
toan hang thit hai (t6i da la 7 vi tri) va lwu trit tdm bit thap hon trong thanh ghi dwoc chi
dinh. C& nhé giit lai bit cu6i cing dwgc dich chuyén ra ngoai.

¢ Pham vi c6 y nghia cho kich thwdc dich chuyén la tir 0 dén 7. Néu toan hang thit hai la
mot thanh ghi c6 kich thudc byte, phan clitng sé bo qua céc bit tir 7 dén 3 trong thanh
ghi d6 va chi st dung ba bit thap nhéat, do d6 han ché kich thuwdc dich chuyén trong
pham vi tit 0 dén 7. Kich thuwdc dich chuyén bang 0 tao ra 1énh NOP twong dwong.

Example: Dich chuyén sang phai cho dir

liéu double word

SRLC RO, R5
SRLC R1, R5
SRLC R2, R5
SRL R3,R5 Viéc nay hoan tat viéc dich chuyén ni dung XR0
Flags
C| Z] S [OV[MIE] HC

C:

Bit nay giit lai bit cudi cung da dich chuyén ra ngoai.
Khong thay doi

Instruction Format

Mnemonjic First Instruction
Second First Format
wor Secon
SRLC Rn Rm 8 m
Hwidth 9 101 width
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ST ERn,

obj

Word-sized data transfer

Function
obj < ERn
Address
7 0 7 0
Rn LSB 2m LSB
Rn+1  |wss 2m+1 |wmsB
Cac
thanh
ghi
chung N
Memory space
Mo ta
¢ Lénh nay luu tri? ndi dung cta thanh ghi 16 bit dugc chi dinh tai dia chi word dugc chi
dinh.
Flags
C Z S OV | MIE| HC
— Khong thay doi

Instruction Format

(Xem trang tiép theo)
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

FEUL-U16-100-INST-03

Mnemoni | First Second DSR Instruction Format
C operan operan prefix code First Secon
d d wor d word
d
ST ERn [EA] 9 3 3
*: [EA] <word> 9 3 3
[EA+] 9 5 3
*[EA+] <word> 9 5 3
[ERm] 9 3
*:[ERm] <word> 9 3
Displ16[ERm] A 9 Displ6
*:Displ6[ERm] <word> A 9 Disp16
Disp6[BP] B EDisp6
*:Disp6[BP] <word> B 0 Disp6
Disp6[FP] B Disp6
*:Disp6[FP] <word> B Disp6
Dadr 9 3 Dadr
*: Dadr <word> 9 3 Dadr
* <word>

pseg_addr E 3 pseg_addr

DSR F E 9 F

Rd 9 0 d F



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ST QRn Quag o
’ sized data
transfer
Function
obj — QRn
/\/
Address
7 0 7 0
Rn LSB 2m LSB
Rn+1 2m+1
Rn+2 2m+2
Rn+3 2m+3
Rn+4 2m+4
Rn+5 2m+5
Rn+6 2m+6
Rn+7 MSB 2m+7 | MsB
Cac
thanh T~
ghi
chung Memory space
Mo ta
¢ Lénh nay lwu tri? ndi dung cta thanh ghi 64 bit dugc chi dinh tai dia chi word dugc chi
dinh.
Flags
Cl Z ] S OV][ME] HC
- Khong thay do6i
Instruction Format
Mnemonic| First Second DSR Instruction
operan operan prefix code First Format
wor Secon
ST QRn [EA] 9 n 3 7
*: [EA] <word> 9 n 3 7
[EA+] 9 n 5 7
*[EA+] <word> 9 n 5 7
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ST Rn, obj

Function

Byte-sized data transfer

obj — Rn

M6 ta

¢ Lénh nay lwu trit ndi dung cta thanh ghi 8 bit dugc chi dinh tai dia chi dwgc chi dinh.

ov

MIE

HC

- Khong thay doi

Instruction Format

(Xem trang tiép theo)
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

FEUL-U16-100-INST-03

Mnemoni | First Second DSR Instruction Format
C operan operan prefix code First Secon
d d wor d word
d
ST Rn [EA] 9 3: 1
*: [EA] <word> 9 3 1
[EA+] 9 5 1
*[EA+] <word> 9 5 1
[ERm] 9 : m 1
*:[ERm] <word> 9 i m 1
Disp16[ERm] 9 : m 9 Disp16
*:Displ6[ERm] <word> 9 : Disp16
Disp6[BP] D
*:Disp6[BP] <word> D :
Disp6[FP] D
*:Disp6[FP] <word> D
Dadr 9 ) Dadr
*: Dadr <word> 9 1 1 Dadr
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F



nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

ST XRn,

Double word-sized

data transfer

Function
obj < XRn
7 0 Address | 7 0
Rn LSB 2m LSB
Rn+1 2m+1
Rn+2 > 2m+2
Rn+3 | 2m+3 | wvss
Cac thanh /\/
ghi chung M
emory space
Mo ta
¢ Lénh nay lwu trit ndi dung cta thanh ghi 32 bit dwgc chi dinh tai dia chi word dwogc chi
dinh.
Flags
C Z S OV | MIE| HC
- Khong thay doi
Instruction Format
Mnemonic| First Second DSR Instruction
operan operan prefix First Format
wor Secon
ST XRn [EA] 9 n 3 5
*: [EA] <word> 9 n 3 5
[EA+] 9 n 5 5
*[EA+] <word> 9 n 5 5
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SUB Rn : Rm Subtract

Function
Rn< Rn-Rm

M6b ta

¢ Lénh nay trtr ndi dung ctda thanh ghi c6 kich thwdc byte thit hai khéi ndi dung ctia
thanh ghi thit nhat va lwu trit két qua trong thanh ghi thi? nhat.

Flags
C| Z] S OV[MIE] HC
* * * * _ *
C:  Bit nay sé chuyén thanh “1” néu thao tac tao ra mdt phép mugn vao bit 7 va
chuyén thanh “0” néu khong.
Z:  Bitnay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu ngwoc lai.
S: Bit nay theo ddi bit trén cuing cta két qua.

OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khong.

HC: Bitnay sé chuyén thanh “1” néu phép toan tao ra carry hodc borrow vao bit 3 va
chuyén thanh “0” néu nguoc lai.

— Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
SUB Rn Rm 8 ni mi 8
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SUBC Rn Rm Subtract with carry
’

Function
Rn—Rn-Rm-C

Mo ta
¢ Lénh nay trtr ndi dung cta thanh ghi c6 kich thuwéc byte thit hai va cd nhé khéi ndi
dung cua thanh ghi dau tién va lwu trit két qua trong thanh ghi dau tién.

Flags
C| Z] S OV[MIE] HC
* * * * _ *
C:  Bit nay sé chuyén thanh “1” néu thao tac tao ra mot phép mugn vao bit 7 va thanh

“0” néu nguogc lai.
Z: C0 nay van gitt nguyén “1” chi khi né la “1” truedc khi thuc thi va két qua la khong.
Néu ngugc lai, n6 van gilt nguyén
hodc chuyén thanh “0.”
S: Bit nay theo ddi bit trén cung cta két
qua.
OV: Bit nay sé chuyén thanh “1” néu hoat dong tao ra tran va chuyén thanh “0” néu khong.
HC: Bit nay sé chuyén thanh “1” néu phép toan tao ra carry hodc borrow vao bit 3 va
chuyén thanh “0” néu nguoc lai.
- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
SUBC Rn Rm 8 n m 9
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

SWi

Software interrupt

#snum

Function

EPSW1 «PSW

ELEVEL « 1

ELR1 « PC+2

ECSR1 «CSR

MIE 0

PC —TABLE[snum<<1]

e Lénh nay tai muc nhdp bang vecto dugc chi dinh vao b6 dém chwong trinh (PC). Toan
hang la mét s6 nguyén tir 0 dén 63. Trong chu ky ngat, 1énh nay ciing lwu dia chi cia
Iénh tiép theo trong thanh ghi ELR1.

Flags
C| Z] S | OV]MIE] HC
_ _ _ _ * _
MIE: N6 sé thanh “0.”
- Khong thay doi
Instruction Format
Mnemonic| First Instruction
gperan First Secon
wor d word
SWI #snum E 5 0i0 snum
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

TB Dbitadr Test bt
Function
Z «— ~[ Dbitadr ]
Address /\/
7 0
Dbitadr | vse ‘s
/—’_\\/

Invert

V4 Memory space
Mo ta
e Lénh nay kiém tra bit dwgc chi dinh bang cach doc né tir bd nhd, ddo nguwge né va lwu
trit két qua trong cd Z.
¢ Dia chi bit Dbitadr c6 dinh dang Dadr16.bit, trong dé bit 1a s6 nguyén tir 0 dén 7 chi
dinh vi tri bit trong byte bd nhg.
Flags
C| Z]| S [OV[MIE] HC
- * - - - -
Z: Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu ngugc lai.
- Khong thay doi
Instruction Format
Mnemonic | First DSR Instruction Format
operan prefix code First Secon
d wor d word
TB  |Dbitadr A S0 Lbit 1 Dadr
*: Dbitadr <word> 0 1 bit 1 Dadr
* <word>
pseg_addr E 3 pseg_addr
DSR F E 9 F
Rd 9 0 d F
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nX-U16/100 Core Instruction
Manual Chapter 3. M6 td Lénh

TB Rn. bit_offset Test bit

Function

Z — ~Rn|[ bit_offset]

Mo ta
¢ Lénh nay kiém tra bit dwgc chi dinh bang cach doc né tir bd nhd, ddo nguwge né va lvu
trit két qua trong co Z.
* bit_offset 1a mot s6 nguyén tir 0 dén 7 chi dinh vi tri bit trong thanh ghi.
Flags

C Z S | OV | MIE| HC

Z:  Bitnay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén
thanh “0” néu nguoc lai.
- Khong thay doi

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
TB Rn.bit A i on ioipiti 1
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nX-U16/100 Core Instruction

Manual Chapter 3. M6 td Lénh

XOR Rn, obj

Function

Bitwise exclusive OR

Rn «<Rn” obj

M6 ta

¢ Lénh nay thyc hién phép XOR ndi dung cta thanh ghi va d6i twgng cé kich thuwdc byte
dugc chi dinh va lvu trit két qua trong thanh ghi.

Flags

MIE

HC

Z:  Bit nay sé chuyén thanh “1” néu phép toan tao ra két qua bang khong va chuyén

thanh “0” néu ngugc lai.
S:  Bit nay theo doi bit trén cung cua két qua.

- Khong thay do6i

Instruction Format

Mnemonic First Second Instruction Format
operan operan First Secon
d d wor d word
d
XOR  |Rn Rm 8 : m: 4
#imm8 4 i imm8
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4. Phu luc

TPhu luc nay liét ké cac 1énh c6t 16i nX-U16/100
theo nhéom chitc nang, cung cdp ci phap toan
hang va ma lénh cho ttrng 1énh.

Phan mo td vé cac lénh tién t6 DSR bi lwgc bd
trong chwong nay. Do do, vui long tham khao
Chwong 3 dé biét thong tin chi tiét vé tirng Iénh.






nX-U16/100 Core Instruction Manual
Chapter 4. Phuluc

Lénh thuat toan

 Firs Secon Flag changes Instruction code minimu
Mnemoni operand : operand :c 7z S OV MIE HC: First word Second ﬁxtier%%tio
ADD : Rn : Rm PRk kX *: 1000_nnnn_mmmm_0001 7 ’
: T %' 0001 _nnnn_iiii iiii !
ADD . ERn . ERm Dok ox K * 1111_nnno_mmmo_0110 .
#imm7 * ok ok X *:1110_nnnO_1iii iiii !
ADDC © Rn : Rm Dok ok X *: 1000_nnnn_mmmm_0110 .
: pr— % 0110 pnnn_iiii iiii !
AND Rn Rm X ok 1000_nnnn_mmmm_0010 i
#imm8 * ok 0010_nnnn_iiii_iiii !
CMP Rn Rm * ok ok X *: 1000_nnnn_mmmm_0111 .
#imm8 * ok ok Ok *: 0111 _nnnn_iiii iiii 1
CMPC Rn Rm * ook ok X * 3 1000_nnnn_mmmm_0101 .
#imm8 L A *: 0101 _nnnn_iiii iiii !
MOV ERn ERm * ok 1111 nnnG_mmmO_0101 .
#imm7 * ok ; 1110_nnnO_0iii iiii !
MOV Rn Rm * X 1000_nnnn_mmmm_0000 ’
; © dimms - * ok 0000_nnnn_iiii iiii !
OR Rn Rm x % 1000_nnnn_mmmm_0011 t
E : #imm8 L 0011_nnnn_iiii_iiii 1
XOR Rn Rm E 1000_nnnn_mmmm_0100 t
#imm8 * ok 0100_nnnn_iiii_iiii 1
CMP © ERn : ERm R * 1111_nnne_mmme_o111 -
SUB Rn Rm * ok ok K *: 1000_nnnn_mmmm_1000 "
SUBC Rn Rm *x k% X *: 1000_nnnn_mmmm_1001 .
Lénh dich chuyén
Mnemoni : First Second Flag changes - Instruction code minimu_
opérand : operand ic z s OV MIE HC First word Second executio
SLL Rn Rm * 1000_nnnn_mmmm_1010 1
#width * 1001_nnnn_6www_1010 1
SLLC Rn Rm * 1000_nnnn_mmmm_1011 1
#width * 1001_nnnn_Bwww_1011 1
SRA Rn Rm * 1000_nnnn_mmmm_1110 1
#width * 1001_nnnn_Bwww_1110 1
SRL Rn Rm * 1000_nnnn_mmmm_1100 1
#width * 1001_nnnn_Owww_1100 1
SRLC Rn Rm * 1000_nnnn_mmmm_1101 1
: #width * 1001_nnnn_Owww_1101 1
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nX-U16/100 Core Instruction Manual
Chapter 4. Phuluc

Lénh Tai/Luu
Mnemonic St * Second Flag changes Instruction code minimu
greran - operan Z S OVMIEHC Firstword Second - executio
L . ERn : [EA] R 1001_nnne_6011_0010 T
: [EA+] * ok 1001_nnnO_0101_0010 1
* [ERm] S © 1001 _nnno_mmme_0010  : 1
Displ16[ERm] * ok 1010_nnnO_mmmO_1000 DDDD_DDDD_DDDD_DDDD 2
¢ Disp6[BP] - © 1011_nnn6_00DD_DDDD Py
Disp[FP] 1 * 1011_nnne_61DD_DDDD 2
: Dadr * ok 1001_nnn6_0001_0010 DDDD_DDDD_DDDD_DDDD 2
© Rn - [EA] o 1001_nnnn_0011_0000 1
: : [EA+] Do s 1001_nnnn_0101_0000 1
[ERm] _ 1001_nnnn_mmmo_0000 1
Disp16[ERm] * Ok 1001_nnnn_mmmO_1000 DDDD_DDDD_DDDD_DDDD 2
‘ Disp6[BP] x x 1161_nnnn_0eDD_DDDD - 2
Disp6[FP] *ox 1101_nnnn_@1DD_DDDD 2
Dadr * ok 1001_nnnn_06001_0000 DDDD_DDDD_DDDD_DDDD 2
© XRn - [EA] - 1001_nn66_6011_01600 )
: : [EA+] Pos s 1001 Nn@O_0101 0100 2
QRn [EA] * ok 1001_n000_0011_0110 4
[EA+] * o x 1001_n000_0101_0110 4
Mnemoni(; FIrst Second Flag changes Instruction code minimu
gperan i operan C Z S OVMIEHC First word Second executio
ST ERn [EA] : 1001_nnn6_0011_0011 1
; © [EA+] © 1001 nnn®_0101 0011 1
[ERm] 1001_nnn®_mmm®_0011  : 1
Displ6[ERm] 1010_nnnO_mmmeO_1001 DDDD_DDDD_DDDD_DDDD 2
Disp6[BP] 1011_nnn6_16DD_DDDD : 2
Disp6[FP] 1011_nnn6_11DD_DDDD  : 2
: Dadr 1001_nnn6_06001_06011 DDDD_DDDD_DDDD_DDDD 2
Rn [EA] 1001_nnnn_0011_0001 - 1
© [EA+] : : 1001_nnnn_0101_0001 1
[ERm] 1001_nnnn_mmmO_0001 1
Disp16[ERm] 1001_nnnn_mmmO_1001 DDDD_DDDD_DDDD_DDDD 2
Disp6[BP] 1101_nnnn_16DD_DDDD : 2
Disp6[FP] 1101_nnnn_11DD_DDDD 2
: Dadr i : 1001_nnnn_0001_0001 DDDD_DDDD_DDDD_DDDD 2
XRn ¢ [EA] 1001_n60_0011 0101 2
© [EA+] : : 1001_nnee_0101_6101 2
QRn i [EA] 1001_n000_0011_0111 4
: [EA+] 1001_n000_0101_0111 4
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Chapter 4. Phuluc

Lénh truy cap thanh ghi diéu khién

I * First * Second : Flag changes : Instruction code Minimu.
operand C Z S OV MEHE First word Second executio
ADD SP #signed8 1110_6001_iiii_iiii 1
MOV ECSR Rm 1010_0000_mmmm_1111 1
ELR ERm 1010_mmmO_0000_1101 1
EPSW Rm 1010_0000_mmmm_1100 1
ERn ELR : 1010_nnne_0000_0101 i
SP ._ : 1010_nnne_0001_1010 F 1
PSW Rm * ok ok k k ok 1 1010_0000_mmmm_1011 1
#unsigned8 *kook ok ok ok ok i 1110_1001_iiii_iiii 1
Rn ECSR 1010_nnnn_6000_0111 1
: EPSW 10160_nnnn_06000_0100 1
: PSW 1010_nnnn_0000_0011 1
sp © ERm | 1016_0001_mmme_1010 | L
Lénh PUSH/POP
Mnemoni First Second . - Flag changes Instruction code minimu'
operan operand - c z S OV MIE HC First word Second executio
PUSH - ERn { 1111_nnne_e101 1110 F
: QRn : 1111 nOG_0111_1110 4
Rn 1111 _nnnn_016060_1110 1
XRn : é é 1111_nn66_0116_1110 : 2
register_list 1111 lepa_1100_1110 1-6
POP ERn 1111_nnn6_6001_1110 1
QRn 1111 neEO_0011 1110 4
Rn 1111 nnnn_0000_1110 : B
XRn ; ; : 1111 nneO_0016_1110 : ; 2
register_list * ok % ox ok k11711 lepa_1000_1110 19
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nX-U16/100 Core Instruction Manual
Chapter 4. Phuluc

Lénh truyén dir liéu boé dong xur ly

Mnemonic 't Second Flag changes Instruction code minimu.
geeran operand : ¢ z S OV MEE HC  First word Second ﬁxtier%“et'o
MOV ¢ CRn S Rm 1010_nnnn_mmmm_1110 i1
CERn [EA] 1111_nnnG_0016_1101 1
[EA+] 1111_nnn6_0011_1101 1
CRn [EA] 1111_nnnn_600660_1101 1
[EA+] 1111_nnnn_0001_1101 1
CXRn [EA] 1111_nn606_0166_1101 2
: [EA+] 1111_nn©6_0101_1101 2
CQRn [EA] 1111_neee_0116_1101 4
[EA+] 1111_neee_0111_1101 4
Rn CRm : 1010_nnnn_mmmm_0110 1
[EA] CERm 1111 mmmO_1016_1101 1
[EA+] : CERm i 1111 _mmmo_1011_1101  ; i1
[EA] : CRm : : 1111 _mmmm_1000_1101 1
[EA+] CRm 1111_mmmm_1001_1101 : 1
[EA] CXRm 1111_mm@0O_1100_1101 2
[EA+] : CXRm : 1111_mme6_1101_1101 2
[EA] CQRm 1111 meGO_1110_1101 4
[EA+] CQRm 1111_meee_1111_1101 4
Lénh truyén dir liéu thanh ghi EA
Mnemonic; First Second Flag changes Instruction code miniml{
geeran operand :c z S OV MIE HC First word Second ﬁxt?r%‘g'o
LEA [ERm] 1111 _000O_mmmO_1010 1
Displ16[ERm] 1111_0000_mmm0O_1011 DDDD_DDDD_DDDD_DDDD 2
Dadr 1111_0000_0000_1100 DDDD_DDDD_DDDD_DDDD 2
Lénh ALU
Mremon Firs secon Flag Instruction code r":l]inimu.
: operand : operand i c z S OV MIE HC: First word Second ﬁxt?r%‘ét'o
DAA  Rn HIFF * : 1000_nnnn_0001_1111 - D yeies)
DAS : Rn fxox x * £ 1000_nnnn_0011_1111 '
NEG Rn * ok ok x * 1000_nnnn_0101_1111 t
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Chapter 4. Phuluc

Lénh truy cap Bit

Mnemoni First Flag changes Instruction code minimu.
- operan :C Z S OVMEHC Firstword Second D PAgcutio
SB - Rnbitoffset Cox 1016_nnnn_obbb_0000 i
Dbitadr : * 1010_0000_1bbb_0000 DDDD_DDDD_DDDD_DDDD 2
RB © Rn.bit_offset P 1010_nnnn_obbb_0010 - i
Dbitadr * 1010_0000_1bbb_0010 DDDD_DDDD_DDDD_DDDD 2
TB  Rn.bit_offset Co 1016_nnnn_ebbb_0001 : i
Dbitadr * i 1010_0000_1bbb_0001 DDDD_DDDD_DDDD_DDDD 2
Lénh truy cap PSW
Mnemoni First Second Flag changes . Instruction code mm'mu.
operan operand :C z S OV MIE HC First word Second : executio
EI * 1110_1101_0000_1000 1
DI * £ 11160_1011_1111_0111 3
SC * 1110_1101_1000_0000 1
RC * 11160_1011_0111_1111 1
CPLC * i 1111 11160_1100_1111 1
Lénh nhanh quan hé cé diéu kién
Mnemoni First Second Flag changes . Instruction minimu
i operan ioperan : C Z S OVMIE ! First Second word | time
BGE Radr - : 1100_0000_rrrr_rrrr  :
BLT : 1100_0001_rrrr_rrrr E
BGT 1100_0010_rrrr_rrrr
BLE :1100_0011_rrrr_rrrr
BGES - - - : 1100_0100_rrrr_rrrr
BLTS - - - © 1100_0101_rrrr_rrrr A34 core:
BGTS 1100_0110_rrrr_rrrr 1/3 (*1)
BLES 1100_0111_rrrr_rrrr : E
: ¢ A35 core
BNE 1100_1000_rrrr_rrrr 1/2 (*1)
BEQ 1100_1001_rrrr_rrrr : :
BNV 1100_1010_rrrr_rrrr
BOV 1100_1011_rrrr_rrrr
BPS 1100_1100_rrrr_rrrr
BNS 1100_1101_rrrr_rrrr
BAL i 1100_1110_rrrr_rrrr 3

*1: S6 dém cao hon danh cho khi diéu kién phan nhanh duogc dap Gng; s6 dém thap hon
danh cho khi diéu kién phan nhanh khong dugc dap Ung.
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Lénh md& réng dau

. i I Minimu
% First f5econd Flag changes : Instruction code i M
Mnemoni . executio
operand operand :Cc Zz S OV MIE HC: First Second execul
ward L 1 \
EXTBW ERn * % 1000_nnni_nnn®_1111 i ’

Lénh ngit phan mém

. T Mini
. I First : Flag changes : Instruction code m'mmu
Mnemoni  : : Second I : ti
: operan :operand i c z S OV MIEHC First word Second : oxecdiio
SWI i #snum *  :1110_0101_00ii iiii : ‘3
BRK [ 1111 1111 1121 1121 | Py
Lénh nhanh
Minimu
) i Flag changes i
Mnemoni First Second g g . Instruction code m i}
operan operand ic z S OV MIE HC First word Second Do
B Cadr 1111_gggg_0000_0000 CCCC_CCCC_CCCC_CCCe 2
ERn 1111_0000_nnn6_0010 2
BL Cadr 1111_gggg_06000_0001 CCCC_CCCC_CCCC_CCee 2
{ ERn { 1111_0000_nnne_0011 2
Lénh nhan va chia
: : : Minimu
. = Fi : FI han i H
Mnemoni First i Second., i ag changes ; . Instruction code e m ;
i operan ioperand i c z S OV MIEHG First word Second i oxerdHo
MUL ERn Rm * 1111_nnn@_mmmm_0160 : -9
DIV ERn Rm * ok 1111_nnn®_mmmm_1001 17
Miscellaneous
. : Minimu
. First H Flag changes : Instruction code im
Mnemoni Second . ‘i
operan operand i c z S OV MIE HG First word Second iy
INC [EA] : * ok K *: 1111 11160_00160_1111 2
DEC [EA] * ok K * i 1111 1110_0011_1111 2
RT 1111 11160_0001_1111 2
RTI * k& ko ok k1111 1110_0000_1111 2
NOP | 1111 1110_1000_1111 | P
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