
NEe 
NEe Microcomputers. Inc. ~PD8041A 

~PD8741A 

UNIVERSAL PROGRAMMABLE PERIPHERAL 
INTERFACE - 8-BIT MICROCOMPUTER 

D ESC R I PTiON The IlPD8041 A/8741 A is a programmable peripheral interface intended for use 
in a wide range of microprocessor systems. Functioning as a totally self-sufficient 
controller, the IlPD8041A/8741A contains an 8-bit CPU, 1 K x 8 program 
memory, 64 x 8 data memory, I/O lines, counter/timer, and clock generator in a 

40'pin DIP. The bus structure, data registers, and status register enable easy interface 
to 8048, 8080A or 8085A based systems. The IlPD8041 A's program memory is fac
tory mask programmed, while the IlPD8741 A's program memory is UV EPROM to 
enable user flexibility. 

FEATURES • Fully Compatible with 8048, 8080A, 8085A and 8086 8us Structure 

PIN CONFIGURATION 

• 8·8it CPU with 1 K x 8 ROM, 64 x 8 RAM, 8·Bit Timer/Counter, 
18 I/O Lines 

• 8-Bit Status and Two Data Registers for Asynchronous Slave·to-Master 
Interface 

• Interchangeable EPROM and ROM Versions 
• Interrupt, DMA or Polled Operation 
• Expandable I/O 
• 40·Pin Plastic or Ceramic Dip 
• Single +5V Supply 

TO vcc 
x, T1 

x2 P27/0ACK 

RESET P26/0RQ 
55 P25/iBF 
CS P24/0BF 
EA P17 

RO P16 
AO IlPD 

P15-

WR .r14 
SYNC 

8041A/ 
1'13 

DO 8741,6 P12 
01 P11 
02 P10 
03 VOO 
04 PROG 
05 P23 
06 P22 
07 P21 

VSS P20 
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j'PD8041A/8741A 

PIN PIN IDENTIFICATION 
NO. SYMBOL FUNCTION 

1,39 TO,Tl Testable input pins using conditional transfer functions 
JTO, JNTO, JT1, JNT1. T 1 can be made the counter/timer 
input using the STRT CNT instruction. The PROM pro· 
gramming and verification on the IlPD8741A uses TO. 

2 Xl One side of the crystal input for external oscillator or 
frequency source. 

3 X2 The other side of the crystal input. 

4 RESET Active-low input for processor initialization. RESJ:i is also 
used for PROM programming, verification, and power down. 

5 SS Single Step input (active-Iowl. SS together with SYNC out-
put allows the IlPD8741A to "single-step" through each 
instruction in program memory. 

6 CS Chip Select input (active-low). CS is used to select the 
appropriate pPD8041 A/8741 A on a common data bus. 

7 EA External Access input (active-high). A logic "1" at this input 
commands the IlPD8041 A/8741 A to perform all program 
memory fetches from external memory. 

8 RD Read strobe input (active-I owl. RD will pulse low when the 
master processor reads data and status words from the DATA 
BUS BUFFER or Status Register. 

9 AO Address input which the master processor uses to indicate if 
a byte transfer is a command or data. 

10 WR Write strobe input (active-Iowl. WR will pulse low when the 
master processor writes data or status words to the DATA 
BUS BUFFER or Status Re~ister. 

11 SYNC The SYNC output pulses once for each IlPD8041A/8741A 
instruction cycle. It can function as a strobe for external 
circuitry. SYNC can also be used together with SS to 
"single-step" through each instruction in program memory. 

12-19 DO-D7 BUS The 8-bit, bi-directional, tri-state DATA BUS BUFFER lines 
by which the IlPD8041 A/8741 A interfaces to the 8-bit 
master system data bus. 

20 VSS Processor's ground potential. 

21-24, P20-P27 PO RT 2 is the second of two 8-bit, quasi-bi-directional I/O 
35-38 ports. P20-P23 contain the four most significant bits of the 

program counter during external memory fetches. P20-P23 
also serve as a 4-bit I/O bus for the IlPD8243, INPUT / 
OUTPUT EXPANDER. P24-P27 can be used as port lines or 
can provide Interrupt Request (lBF and OBF) and DMA 
handshake lines (DRG and DACK). 

25 PROG Program Pulse. PROG is used in programming the IlPD8741A. 
It is also used as an output strobe for the uPD8243. 

26 VDD VDO is the programming supply voltage for programming 
the IlP08741 A. It is +5V for normal operation of the 
IlP08041 A/8741 A. V DO is also the Low Power Standby 
input for the ROM version. 

27-34 PlO-P17 PO RT 1 is the first of two 8-bit quasi-bi-directional I/O ports. 

40 VCC Primary power supply. VCC must be +5V for programming 
and operation of the IlP08741 A and for the operation of the 
IlP08041A. 
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FUNCTIONAL 
DESCRIPTION 

~PD8041 A/8741 A 
FUNCTIONAL 

ENHANCEMENTS 

~PD8041 A/8741 A 

The pPD8041A/8741A is a programmable peripheral controller intended for use 
in master/slave configurations with 8048, 8080A, 8085A, 8086 - ~s well as most 
other 8-bit and 16-bit microprocessors. The pPD8041A/8741A functions as a 
totally self-sufficient controller with its own program and data memory to effectively 
unburden the master CPU from I/O handling and peripheral control functions. The 
pPD8041A/8741A is an intelligent peripheral device which connects directly to the 
master processor bus to perform control tasks which off load main system processing 
and more efficiently distribute processing functions. 

The pPD8041A/8741A features several functional enhancements to the earlier 
pPD8041 part. These enhancements enable easier master/slave interface and increased 
fu nctionality. 

1. Two Data Bus Buffers. Separate I nput and Output data bus buffers have been 
provided to enable smoother data flow to and from master processors. 

INPUT DATA 
BUS BUFFER 

(8) 

2. 8-Bit Status Register. Four user-definable status bits, ST 4~ST7, have been 
added to the status register. ST 4-ST7 bits are defined with the MOV STS, A 
instruction which·meves ac.cumulator bits 4-7 to bits 4-7 of the status register. 
ST O-ST 3 bits are not affected. 

STe FO IBF OBF 

De D3 D1 00 

MOV STS, A Instruction OP Code 90H 

3. Ri5 and iNA inputs are edge-sensitive. Status bits IBF, OBF, F1 and INT are 
affected on the trailing edge at RD or WR. 

AD orW"R --....... .... __________ ...,d."-"'- p_ Flags affected 
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p.PD8041 A/8741 A 

4. P24 and P25 can be used as either port lines or Buffer Status Flag pins. This 
feature allows the user to make OBF and IBF status available externally to 
interrupt the master processor. Upon execution of the EN Flags instruction, 
P24 becomes the OBF pin. When a "1" is written to P24, the OBF pin is 
enabled imd the status of OFB is output. A "0" written to P24 disables the 
OBF pin and the pin remains low. This pin indicates valid data is available from 
the ~P08041 A/8741 A. EN Flags instruction execution also enables P25 indi
cate that the ~PD8041 A/8741 A is ready to accept data. A "1" written to P25 
enables the IBF pin and the statl!s of IBF is available on P25. A "0" written to 
P25 disables the IBF pin. 

EN Flags Instruction Op code - F5H. 

5. P26 and P27 can be used as either port lines or'DMA handshake lines to allow 
DMA interface. The EN DMA instruction enables P26 and P27 to be used as 
DRO (DMA Request) and DACK (DMA acknowledge) respectively, When a 
"1" is written to P26, D RO is activated and a DMA request is issued. Deacti
vation of DRO is accomplished by the execution of the EN DMA instruction, 
DACK anded with FlO, or DACK anded with WR. When EM DMA has been 
executed, P27 (DACK) functions as a chip select input for the Data Bus 
Buffer registers during DMA transfers. 

EN DMA Instruction Op Code - E5H. 

eAYSTAL, LC,ORCLOCIC MASTER SYSTEM INTERFACE 
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'lOG _ MOGRAM POWER JU'PL Y 

POWER' 'Icc --.. tlY IWPL Y . v. _ OftOUND 

MPD8041 A/8741 A 
FUNCTIONAL 
ENHANCEMENTS (CaNT.) 

BLOCK DIAGRAM 
'ERIPHERAL INTEftFACE 

STACK 

Oi t-.-,.-IST-'-. _--.' M~:NT - .... 
DATA MEMORY 



ABSOLUTE MAXIMUM 
RATINGS'" 

DC CHARACTERISTICS 

Operating Temperature ............ . 
Storage Temperature (Ceramic Package) . 
Storage Temperature (Plastic Package) ..... . 
Voltage on Any Pin 
Power Dissipation .................. . 

,uPD8041 A/8741 A 

ODC to +70°C 
-65°C to +150°C 
-65°C to +125°C 

-0.5 to +7 Volts <D 
. .......... 1.5 Watt 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those Indicated in the operational sections of this specification is not 
Implied. EJtposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

Note: CD With respect to ground. 

*Ta = 25"C 

Ta;; cre to -t70"C; VOO '" Vee ·'+5V:!: 10%; Vss = OV 

PARAMETER SYMBOL 

Input Low Voltage VIL 
(All excePt Xl and X21 

Input Low Voltage VILl 
(Xl and X2, REm) 
Input High Voltage ___ VIH 
(All except Xl, X2, RESET) 

Input High Voltage VIHl 
(Xl, X2, RESET) 

Output Low Voltage VOL 
(00-07, SYNC) 

Output Low Voltage VOLl 
(All other outputs except PROG) 

Output Low Voltege (PROG) VOL2 

Output High Voltage (Do-07) VOH 

Output High Voltage VOHl 
(All other outputs) 

Input Leakage Current IlL 
(TO, Tl, AD, WR, Cs, EA, AQ) 

Output Leakage Current IOL 
(00-07; High Z State) 

VOO Supply Current 100 

Total Supply Current ICC+ 100 

Low Input Source Current ILl 
(PlO-P17; P20-P27) 

Low Input Source Current ILll 
(SS; RESET) 

LIMITS TEST 
MIN TYP MAX UNIT CONDITIONS 

-0.5 +0.8 V 

-0.5 0.6 V 

2.0 VCC V 

3.8 VCC V 

0.45 V IOl=2.0mA 

0.45 V IOl = 1.0 mA 

0.45 V IOL=1.0mA 

2.4 V IOH =-400p,A 

2.4 V IOH =-50p,A 

.10 p,A VSS"VIN" 
VCC 

.10 p,A VSS + 0.45" 
VIN" VCC 

15 mA 

125 mA 

0.5 mA VIL = 0.8V 

0.2 mA Vll=O.8V 
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JL:PD8041 A/8741 A 

Ta = o·c to +70·C; Voo =iVCC = +5V ± 10%; VSS R OV AC CHARACTERISTICS 

LIMITS 

I'PD8041A I'PD8741A TEST 
PARAMETER SYMBOL MIN I MAX I MIN • MAX UNITS CONDITIONS 

DBBREAD 

CS, An Setup to RD • tAR 0 60 ns 

CS, AD Hold after RD·t tRA 0 30 ns 

RD Pulse Width tRR 250 300 2xtCY ns tCY = 2.51's 

CS, AD to Data Out Delay tAD 225 370 ns CL=150pF 

RD. to Data Out Delay tRD 225 200 n. CL-150pF 

ROt to Data Float Delay tDF 100 140 ns 

Cycle Time tCY 2.5 15 2.5 15 I'S 6 M Hz Crystal 

DBBWRITE 

CS, An Setup to WR • tAW 0 60 ns 

CS, An Hold after WR t tWA 0 30 ns 

WR Pulse Width tww 250 300 2.tey ns tCY = 2.51" 

Data Setup to WR t tow 150 250 n • 

Data Hold after WR t two 0 . 30 ns 

READ OPERATION - DATA BUS BUFFER REGISTER TIMING WAVEFORMS 

CSorAo 
SYSTEM 

ADDRESS BUS tAR lI_ 
Re ---t---.L. _tRR----! ;...---------1. 

-'"D---I ~D' 
IAO-------J 

DATA8US -----------«L-'>------(OUTPUT) ~OATA VALID .." 

READ CONTROL 

WRITE OPERATION - DATA BUS BUFFER REGISTER 

'--_______ SYSTEM 

ADOAESSBUS 

WR WRITe CONTROL 

DATA BUS __ ..:D",A.:,;TA;.:C",A",N ;::CH;:;A::;NG:::E'-_'F==D:::A:.:;TA:..V:.;A::;LI:::D===if,, ___ .::DA:::T:,::A.:;:CA:;N:.;C;::H:;AN:::G::,E __ 

IINPUT. 

328 



jL,PD8041A/8741A 

INSTRUCTION SET 

INSTRUCTION CODE FLA.GS 

MNEMONIC fUNCTION DESCRIPTION 0, 0, Os 0, 03 0, 0, D. CYCLES BVTES e Ae F. F1 I.F g.F ST4.7 

AT 

ADO A. ' d·,ta IAI • data Add Immediau' Ihe specified 011110 the 
, 

Accumulate •• d, d. d, d, d3 d, d, dO 

ADD A. AI fA). jAr) Add conl~nlS 01 de\lgOlHed reg'ster 10 • 00 , 
the Accumuiato. 

ADO A. @Ar IAI- IAI • IIRrI) Add Ind"ect the cantllng the data o. , ml'mo.yl}oc,)I,on to The Accumulall" 

AQOe A, -" data IAI • lei. dala Add Immediate ..... '11'1 carry the lipecd,ed 0 , 
dala to the Acc",mulalOr " d. d, d, d3 d, d, dO 

AOOC A. R, IAI • lel • (Ar! Add ..... '11'1 carry the Conlenh olInI' 0 
0 , 

deSignated legilier 10 Ihe Accumulato' 

AD[1C A.@Rr fAt, lei' HAd) Add Ind<'eCl ...... 111 carr", The Conle'IIS 01 
lor' . 0 , dolt" memory 10cal,On to 'he 

AccumulaTO' 

ANL A. dala rAI ANOdaia log,cal anu spt'e,!oed Imm",d'ate Data , 
W,lh AccumulCll0' '. d, " '3 d, 'I dO 

ANl A, R, IA.I AND IR,) lO<],CClI Clnd '-On!enl\ 01 des'gnCl'ed 0 
~ 0 , 'eg'''''' "',In Accurnulalo' 

ANl A, @R, IAI AND IIRrl1 log,ca' Clnd Ind"eCI Ihe (onlenl\ of dala 
0 I memory .... ,11'1 Accumuialor 

CPl A NOT IAI Complement Ihe conlen!\ 01 fhe 
AccumulalO. 

CLR A. IA! . 0 CLEAR Ihe Conlen[\ c,1 Ihe Accumula!Or 0 

OA A DECIMAL ADJUST IhP (0'11"''111 0111'11' 0' 

AccumulalO' 

DfC A DECREMENT hy 1 the acc"mulal(>'\ 

INC A Incremenl by 1 Ihe accumulalO' \ 

ORl A, = dala IAI OR dala lOQ,eal OR 0' spee,I,ed >mmt'd'ale dald 
w,lh AccumulaTor d, d. " d, d3 d, d, dO 

ORl A. R, IAI OR IR,I log.cal ORCOnle"lS 01 des,gn3lM 0 0 0 
10' , 0 , ,eCj>\le, w,lh AccumulalO, 

ORl A, @R, IAI· IAI OR flRdl Logreal OR IndoreCI Ihe conlenlS of dala 
10' , 00 I memo,y 10Cal'On w,lh AccumUlator 

AL A IAN·ll· IANI ROlall~ ACCumulalO' lefl by 1 b,1 ... ,lhOul , 
IAO"- (A7 ' 
10' N 0 0 • 

RlC A IAN' 11- IANI, N '- 0 • ROtale Ac(Vmulalo, lei I by 1 b,1 Ih'O!.Igh I 
lAO' • lei 
lei- IA71 

(AN) - IAN. 11. N 0 • • ROIClle AccumulatO' roght by 1,b,1 
IA7" IAOI "',Ihoul carry 

RRe A (ANI - (AN. 11. N • 0 • AOlale ACcumulator "ghl by 1 b,t 
IA71 - lei (hrough carry 
(CI- lAO) 

SWAP A IA4-71.- lAO 31 Swap Ihe 2 4·b'I n,bbles ,'1 Ihe 
Accumuialor 

XRl A. It dala (A) . IA) XOR data log'cal XOR spec,l,ea ,mmed,ate della I , I 
.... >11'1 AcCumulalO' d, d. d, d, d3 d, d, dO 

XRl A. A, IAI· IAI XOR (Ar) log.cal XOR conlenu 01 des'9"ated 0 
fot r "0 - 7 teg,ste' .... ,11'1 Accumulato. 

XRlA.@lA, IAI- (AI XOR ((At)) log,cal XOA Indoteel Ihe conlenl~ of dala , 
lor t = 0 - 1 memory local,on w'th ACCumulal0r 

BRANCH 

DJNZ A •. add. (Ad- (Ad I, r: 0 , Dectement the spec,f,ed 'eg's!er and 
If (Ar! # 0 '. " 'J " (PC 0 7) - add. 

J8b add. (PC 0 11 - addr .1 8b : 1 Jump 10 speelfled addteSS II b, bl bO 
(PC! - (PC)+ 2,18b'O Accumul,to. b'l IS sel " '. '. " '3 " '0 

JC add. (PCO- 71-adclr IIC ~ 1 Jump 10 speelfled addten If carry flag I I 
(PCI- (PC) + 2 of C '0 '. " " '3 " " '0 

JFOaddr (PCO 71 - add!' .f FO ~ 1 Jump to $p«:.f.ed addltl'$$.f Flag FQ.s , , 0 , 
[PCI ~ HPCI • 2,1 FD ~ 0 " '. " " 'J '2 " '0 

JFI add, lPC 0 71·- addt of Fl • 1 Jump to spec.f.ed add.en If Flag F 1 ,s I I 0 0 
(PCI- fPCI' 2.t FI - 0 " '. " ," 'J ., 'I '0 

JMP add, fPC 8 101 - add, 8 '0 Q"Kt Jump 10 speelf,ed addtess wllhln '10 '. '8 
, 

(PCO- 7)-addrO , the 2K addres5 blOCk " '. " '. '3 " " '0 
[PC 111- O.F 

_"A CPC 0 71_ !CAli Jump .nd •• eel 10 5peclfled addtess w.th 
w.th address page 

JIIIC_, (PCO- 71 .... .ad"IC .. O Jump to spec,fled add,es' ,f carrv 1119 ,. , 0 

IPCI'" lPCI + 2,IC ~ 1 ,- " .. ' . .. '3 " " II() 

JNIBF .:tel. IPC 0 - 71 ... .adr ,f ISF ~ Jump to specified add,", if input buff •• 0 
fPCI'" (PCI + 2 II (SF ~ 1 lull 1119 .,10Ir0\t " .. " .. '3 " 'I II() 

JOBF (PCO-71-add.-,tOSF *1 Jump 10 5P«ifi«J add'"' If outpU! 0 0 0 , 0 
(PCI ... (PCI + 2 .1 OaF .. 0 buff.,. full flag "Mt " .. 's .. '3 " 'I II() 
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MNEMONIC FUNCTION D7 
BAA 

JNTO add, (PC 0 71· ilddr.1 TO - 0 Jump to Specified address" Teu 0 IS low 
IPCI· ,PC) + 2.! TO- 1 " JNTli1('1o' {PC a 71· add"fT1=a Jump to specified address ,f Tu! 1 ,s lOW 
(PC1. (PCI + "] ,I Tl , 

" JNl,I(I(I, (PC a 71 ~ add. ,I A • a Jump to specIfied addreu,' accumulator 
(PCI· IPCI + "] ,I A - a " J1F ,leta, (PC 0 71 +- add, II TF = 1 Jump 10 specifIed address ,f Timer Flag 
IPCI· (PC) • 2.1 TF " a ,sset to 1 " JTO add, (PC 0 71 .- addr ,I TO ~ 1 Jump to sPecified addren.' Test o,~ ill 0 
(PCI· (PCI • 2,1 TO ~ 0 " 

JTl ikld, IPCO 71· add, tl Tl : 1 Jump 10 specol,t'd address ,I Test 1 's iii , 

(PCI' (PCI' "] ,I Tl 0 

JZadd, (PC 0 - 7)· addr ,f A = 0 Jump 10 specified address ,f Accumuiato. 
'PCI' IPC) • "] ,f A' 0 .. 0 " 

CONTROL 

EN' 
DIS I 

SEL RBO 

SEL AS1 

ENDMA 

EN FLAGS 

(8SI ~ a 

18S)-1 

Enabl!.' the Elllernal Interrupt ,nput 

Olsable the ExternallMefrUpl mpu! 

Select Bank 0 ilOC(lhOl'l4o 0 - 7) of Data 
Memory. 
Select Bank 0 (locations 24 - 31) of 
Oata Memory 

Enable DMA Handshake 

Enable I nterrupt to Mast.r Device 

DATA MOVES 

MOV A.. RI (AI.- IRrl.' • 0 7 

Mav A. (0) RI (AI - IIRdl., • 0 1 

Mav 1,. pSW IAI· IPSWI 

MOV Rr .• data (Rd - data. I - 0 7 

MOV R,. A (A,) - 1M. I = 0 7 

MOV ([II RI. A ((AI)) - IAI.' = 0 , 

MOV (ill RI, II dlta ItRdl' data, r • 0 1 

Mav PSW. A IPSWI' IAI 

MOVP A.@A IPC 0 71- LAI 
IA) - I(PCll 

MOVPJ A.@ A (PC 0 7) - 1M 
(PCB 101-011 
IA) ~ IIPC)) 

XCH A. AI (AI;:: IRIL r: 0 - 7 

Moyt' Immediate the speed,ed data Into 
the Accumulato' 

MOllE' the contents of ,ne deSignated 
reg_stefl ,nto the Accumulator 

Malle Ind.reCI the contenu of data 
memo',; local.on .nto the Accumulator 

Malle contents of the Program Statu5 
Word on 10 Ihe Accumulator 

Malle Immed.ate Ihe speC.f,ed data .nlO 
the des.gnated ,eg'Sltr 

Move Accumulator Contents .nto the 
des.gnated reg'Sler 

Move Ind,rect Accumulator Contents 
,nto data memo,,; locat.on 

Malle Immed,alt the spec,l,ed data .010 
data memo,v 

Move contenl$ 01 AccumulatO' onto the 
Ploglam $latus wa,d 

Mo"e dala .n Ihe current page ,nto the 
Accumulator 

Malle Program data on Page 3 .nto the 
Accumulato, 

E_change the Accumulatol and 
dn,gnattd leg,stt,s conTents 

XCH A,ilRr IA) ;: HRIJI. 150. 1 E)(chlltlge IndlrKt contenu of Accumu 
Iitor and loc,l,on In data memolv 

XCHQ A •• Rr 

CPL C 

CPL Fa 

CPl F1 

CUlIC 

CLR FO 

CL.A F1 

MOV STS,A 

330 

IA 0 - 3):;; IIRrll 0-311. E)(change Indirect C-b,t contenn 01 
r a 0 _ 1 Accumullto. ancl dati memOI'; 

ICI- NOT ICI 

(FOI .... NOT IFO} 

IFlI- NOT IFll 

ICI' ( 

(FOI- 0 

(F1)-O 

ST 4-8T1- A4-A7 

ComplemenT ContenT of call ... b,1 

Complemenl Content 01 FlaI<! Fa 

ComplemenT ContenT of Flag F 1 

Clar content of carry bIt to 0 

Clar content of FlatO to O. 

Cta.r contant of Flag 1 to 0 

Move high oraer 4 bin of Accum· 
ulator into status register bits 4·7 

0 
d, 

d, 

, 
d, 

FLAGS 

INSTRUCTION SET (CaNT.) 

INSTRUCTION CODe FLAGS 

o. Os O. 03 0, 0, DO CYCLES BYTES C AC FO F1 ,BF OBF ST4-7 

'. 'S '. " " " '0 
0 0 , 0 '. 'S " " " " '0 

0 0 0 '. 'S " " " " '0 
0 0 , 0 '. 'S " " " " '0 
0 , 0 , 0 '. 'S '. " " " '0 

0 0 0 '. 'S '3 " " '0 , 
'. 'S " " " " '0 

, , 
d. dS d, d, d, d, dO 

, 
d. dS d, d, d, d, dO 

0 

, , 
d. dS d, d, d, d, dO 

0 0 



,u.PD8041 A/8741 A 
INSTRUCTION SET (CaNT.) 

INSTRUCTION CODE FLAGS 

MNEMONIC FUNCTION OESCRIPTION 07 D6 05 D4 03 02 01 DO CYCLES BYTES C AC Fa Fl ISF OBF ST4-7 

ANL pP .• dIIll 

ANLD Pp, /II. 

IN A. Pp 

INA,OBa 

MOVD A. Pp 

MQVOPp, A 

DRlO pP. A 

OR l Pp, = data 

OUT DBB, A 

DUTl pP. ~ 

DEC Ar tAr! 

INCAr 

INC (ll Ar 

CALLaddr 

RET 

RETA 

EN TeNTI 

DIS TCNTI 

MaVA, T 

MOV T. A 

STOP TCNT 

STAT ':NT 

STRTT 

NOP I 

\Ppl- IPPI AND dala 
p'l 2 

(Ppl - IPpl AND lAo 0 JI 
p - .. 7 

tA)·- ,Ppl; p = 1 2 

tAl 0- IOBB) 

tA 0 - 31 - IPPI; p - .. - 7 
lA' 71- 0 

tPPI- /It. 0 3: p ~ .. 7 

(Ppl --- (Pp) OR tA 0 JI 
p - .. 7 

IPp) - IPPI OR data 
p ~ 1 2 

IOB81IA) 

(Ppl- IAI. p 1 2 

INPUT/OUTPUT 

Logical and Immed.ne specifIed dala 
Wllh de51gnaled pori (lor 21 

Logieal and contenb of Accumulator 
with desi1:lnated port 14 - 7). 

Input dala hom deslgnaled port!1 21 
ml0 Accumulator. 

Input strobed 088 .. ta into 
Accumulator and cJeer ISF 

Move contents of des,gfliUed porI (4 71 
onto Accumulato. 

Move corllenlS of Accumulator 10 
deSignated pori 14 n 
Logtcal or contenl$ of Accumulator With 
designated port ~4 7) 

lOP P 
d7 dE) dS d4 d3 d2 d, dO 

o 1 

Logical Of Immediate speclfted data wllh 0 P 

dfllgnaled pori 11 2) d7 ds dS d4 d3 d2 dl dO 

OutpUt c:ontents ot Accumulator onto 0 0 0 
DBB and set OBF. 

Output contents 01 Accumuliitor to 
deSignated port (1 21 

REGISTERS 

~Arl - tRd 1. r • 0 7 Decrem.nt by 1 contenu of dE!!llgn<lled 

(Ar) .-- lAd +1: r· 0 7 

HArH - IIAdl + '. 
f·O 1 

regtster 

Increment by 1 contents of deSignated 
register 

Increment Indtrect by 1 the contents of 
data memory location 

SUBAOUTINE 

IISPII - ~PCI. (PSW 4 7) Call destg~ated Subroutine alO a9 a8 

ISPI- ISPI-+ 1 
(PC 8 101 - addr 8 10 
(PC 0 71 - addr 0 7 
tPC 11)- DBF 

tSPj- tSPI 1 
(PCI' HSP)) 

(SPI' ISPI 1 
,PCI'- tiSPIl 
(PSW 4 71· HSPII 

(AI· ITI 

(TI. (AI 

a7 as as a4 33 a2 <l1 ao 

Aeturn from Subrouttfll! ",.,·,ho"t 
restortng Program Status \f./(,n1 

Aeturn from Sub'OUlme 
Program St3tu~ Word 

: IMER/COUNTER 

Enable Internal ,nterrupt Flag for 0 
Timer/Counter output 

Ot~ble Internal Interrupt Fla~ for 
TimerfCounter output 

Move contenn of Timer/Counter '"to 
Accumulator 

Move content: of ""ccumulato' ,nto 
T ,me. ICounter 

Stop Count for Event Counter 

Slart Count fo, Eyent Cou"ter. 

Slart Count for T,mer 

MISCELLANEOUS 

I No Operat,on performed I 0 0 o I 1 I ' I 
Notes <D Instruction Code Designations ram:. p form the binary representation of the Registers and Ports involved. 

® The dot under the appropriate flag bit indicates that its content is subject to change by the instruction it appears in. 

@ References to the address and data are specified in bytes 2 and or 1 of the instruction. 

@ Numerical Subscripts appearing in the FUNCTION column reference the specific bits affected. 

Symbol Definitions: 

SYMBOL OESCRIPTION SYMBOL DESCRIPTION 

A The Accumulator Pp Port Designator (p = 1, 2 or 4 - 7) 
AC The Auxiliary Carry Flag PSW Program Status Word 

addr Program Memory Address (12 bits) Rr Register Designator (r = 0, 1 or ° - 7) 
Bb Bit Designator (b = ° 7) SP Stack Poi nte, 
BS The Bank Switch T Timer 

BUS The BUS Port TF Timer Flag 
C Carry Flag TO, T1 Testable Flags 0, 1 

ClK Clock Signal X External RAM 
CNT Event Counter # Prefix for Immediate Data 

0 Nibble Designator (4 bits) @ Prefix for Indirect Address 
data Number or Expression (8 bits) $ Program Counter's Current Value 
DBF Memory 8ank Flip·Flop (x) Contents of External RAM location 

FO, F1 Flags 0, 1 «x)) Contents of Memory Location Addressed 
I Interrupt by the Contents of External RAM Location. 

P "In-Page" Operation Designator ~ Replaced By 

IBF Input Buffer Full Flag OBF Output Buffer Full 
DBB Data Bus Buffer 
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JoLPD8041 A/8741 A 

--, ,A-~-- ,m I " ft1 
: I I i 
I : : - G -M 

___ --I_C r;----~--~ 0° - 15° I-

(Plastic) 

ITEM MI LLIMETERS INCHES 

A 51.5 MAX 2.028 MAX 

B 1.62 0.064 

C 2.54 ± 0.1 0.10 + 0.004 

0 0.5 ± 0.1 0.019 ± 0.004 

E 48.26 1.9 

F 1.2 MIN 0.047 MIN 

G 2.54 MIN 0.10 MIN 

H 0.5 MIN 0.019 MIN 

I 5.22 MAX 0.206 MAX 

J 5.72 MAX 0.225 MAX 

K 15.24 0.600 

L 13.2 0.520 

M 0.25'+ 0.1 
- 0.05 

+ 0.004 
0.010 _ 0.002 

(Ceramic) 

ITEM MILLIMETERS INCHES 

A 51.5 MAX 2.028 MAX 

B 1.62 0.064 

C 2.54 + 0.1 0.100 + 0.004 

0 0.50 + 0.1 0.0197 ± 0.004 

E 48.26 + 0.2 1.900 + 0.008 

F 1.27 0.050 

G 3.2MIN 0.126 MIN 

H 1.0 MIN 0.04 MIN 

I 4.2 MAX 0.17 MAX 

J 5.2 MAX 0.205 MAX 

K 15.24 ± 0.1 0.6 ± 0.004 

L 
+ 0.2 

13.5 _ 0.25 0.531 ~ ~:~: 
M 0.30 ± 0.1 0.012 ± 0.004 
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PACKAGE OUTLINE 
~PD8041AC 
~PD8741AC 

~PD8041AD 
~PD8741AD 

B041A/B741ADS-l0-BO-CAT 


