
NEe Microcomputers, Inc. 

IL PD8048 FAMILY OF SINGLE CHIP 
8·BIT MICROCOMPUTERS 

NEe 
ILPD8048 
ILPD8748 
JLPD8035L 

DESC R I PTI ON The J1PD8048 family of single chip 8-bit microcomputers is comprised of the J1PD8048, 

J1PD8748 and J1PD8035l. The processors in this family differ only in their internal pro
gram memory options: The J1PD8048 with 1 K x 8 bytes of mask ROM, the J1PD8748 
with 1 K x 8 bytes of UV erasable EPROM and the J1PD8035L with external memory. 

F EA TU R ES • Fully Compatible With Industry Standard 8048/8748/8035 
• NMOS Silicon Gate Technology Requiring a Single +5V Supply 
• 2.5 J1S Cycle Time. All Instruction 1 or 2 Bytes 
• Interval Timer/Event Counter 
• 64 x 8 Byte RAM Data Memory 
• Single Level Interrupt 
• 96 Instructions: 70% Single Byte 

• 27 I/O Lines 
• Internal Clock Generator 

• 8 Level Stack 
• Compatible With 8080A/8085A Peripherals 
• Available in Both Ceramic and Plastic 40 Pin Packages 

PIN CONFIGURATION TO Vee 
XTALl Tl 
XTAL 2 P27 

RESET P2S 
ss P2S 

INT P24 

EA P17 

RD J1PD P1S 

PSEN 8048/ P1S 

WR 8748/ 
P14 

ALE 
8035L 

P13 

DBa P12 

DBl Pll 

DB2 Pl0 

DB3 V DD 
DB4 PROG 

DBS P23 

DBS P22 

DB7 P2l 

Vss P20 
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II. PD8048/8748/8035L. 

The NEe J,LPD8048, J,LPD8748 and J,LPD8035L are single component, 8-bit, parallel 
microprocessors using N-channel silicon gate MOS technology. The J,LPD8048/87,f8/ 
8035L efficiently function in control as well as arithmetic applications. The flexibility 
of the instruction set allows for the direct set and reset of individual data bits within 
the accumulator and the I/O port structure. Standard logic function implementation 
is facilitated by the large variety of branch and table look-up instructions. 

The J,LP08048/8748/8035L instruction set is comprised of" and 2 byte instructions 
with over 70% single-byte and requiring only 1 or 2 cycles per instruction with over 
50% single-cycle. 

The J,LPD8048 series of microprocessors will function as stand alone microcomputers. 
Their functions can easily be expanded using standard 8080Al8085A peripherals and 
memories. 

The J,LPD8048 contains the following functions usually found in external peripheral 
devices: 1024 x 8 bits of ROM program memory; 64 x 8 bits of RAM data memory; 
27 I/O lines; an 8-bit interval timer/event counter; oscillator and clock circuitry. 

The J,LPD8748 differs from the J,LPD8048 only in its 1024 x 8-bit UV erasable 
EPROM program memory instead of the 1024 x 8-bit ROM memory. It is useful in 
preproduction or prototype applications where the software design has not yet been 
finalized or in system designs whose quantities do not require a mask ROM. 

The J,LPD8035L is intended for applications using external program memory only. It 
contains all the features of the J,LPD8048 except the 1024 x 8-bit internal ROM. The 
external program memory can be implemented using standard 8080A/8085A memory 
products. 

"cC'''UST 
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fL PD8048/87 48/8035L 
PIN IDENTIFICATION 

PIN 

NO. SYMBOL 
FUNCTION 

1 TO Testable input using conditional transfer functions JTO and 
JNTO. The internal State Clock (ClK) is available to TO 
using the ENTO elK instruction. TO can also be used 
during programming as a testable flag. 

2 XTALI One side of the crystal input for external oscillator or 
Irequency (non TIL compatible V IH). 

3 XTAL2 The other side of the crystal input. 

4 RESET Active low input for processor initialization. RESET is 
also used for PROM programming verification and power-
down (non TTL compatible V~. 

5 SS Single Step input (active·low). SS together with ALE allows 
the processor to "single-step" through each instruction in 
program memory. 

6 INT Interrupt input (active-low). tNT will start an interrupt if 
an enable interrupt instruction has been executed. A reset 
will disable the interrupt. INT can be t.sted by issuing a 
conditional jump instruction. 

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

8 RD READ strobe output (activ.·low). RD ~I pulse low when 
the processor performs a BUS READ. RD will also enable 
data onto the processor BUS from a peripheral device and 
function as a READ STROBE for .... rnal DATA MEMORY. 

9 PSEN Program Store Enable output (active·low). PSEN becomes 
fictive only during an external memory fetch. 

10 WR WR ITE strobe output (active-low). WR will pulse low when 
the processor performs a BUS WRITE. WR can also function 
as a WRITE STROBE for .xternal DATA MEMORY . 

11 ALE . "\ddress L.atch Enable output (3ctive high). Occurring once 
each cycl., the falling edge of ALE latch.s the address for 
external memory or peripherals. ALE can also be used as 
a clock output. 

12 - 19 DO - D7 BUS a-bit, bidirectional port. Synchronous reads and writes can 
be perform.d on this port using AD and WR strobes. The 
contents of the DO - 07 BUS can be latched in a static 
mod •. 

During an .xternal memory f.tch, the DO - D7 I!l.&.!!olds 
the least significant bits of the program counter. PSEN 
controls the incoming addressed instruction. Also, for an 
external RAM data W. ins!!!!£tion the DO - D7 BUS, 
controlled by ALE, RD and WR, contains address and data 
information. 

20 VSS Pro.c.ssor's GROUND potential. 

21- 24, P20 - P27: Port 2 is the second of two a-bit quasi-bidirectional ports. 
35-38 PORT 2 For external data memory fetches, the four most significant 

bits of the program counter are contained in P20 - P23. Bits 
P20 - P23 are also used as a 4·bit 1/0 bus for the IlPD8243, 
I NPUTIOUTPUT EXPANDER. 

25 PROG Program Pulse. A +25V pulse applied to this input is used 
for programming the IlPD8748. PROG is also used as an out· 
put strobe for the IlPD8243. 

26 VDD Programming Power Supply. VDD must be set to +25V for 
programming the IlPD8748, and to +5V for the ROM and 
PROM versions for normal operation. VOO functions as the 
Low Power Standby input for th.IlPD8048. 

27 - 34 Pl0 - P17: Port 1 is one of two B-bit quasi-bidirectional ports. 
PORT 1 

39 T1 Testable input using conditional transfer functions JTl and 
JNTI. Tl can b. made the count.r/timer input using the 
STRT CNT instruction. 

40 Vce Primary Power Supply. Vee must be +5V for programming 
and operation of the IlPD8748, and for operation of the 
IlPDS036L and IlPD8048. 
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J.I. PD8048187 48/8035l 

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

Note: <D With respect to ground. 

O°C to +70°C 
- 65°C to +150°C 

. - 65° C to + 125° C 
- 0.5 to +7 Volts <D 
........ 1.5W 

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. Exposure to absolute maximum rating conditions for extended periods may affect device 

reliability. 

'Ta = 2SoC 

T a:: _O°C to +10°C; Vee"" Voo = +5V ± 10%- Vss::: OV '. 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Input Low Voltage 
VIL (All Except XTAL 1. XTAL 2) 

-0.5 0.8 V 

Input High Voltage 
VIH 2.0 VCC V 

(All Except XTAL 1. XTAL 2. RESETI 

Input High Voltage 
VIHI 3.8 

(RESET. XTAL 1. XTAL 2) VCC V 

Output Low Voltage (BUS) VOL 0.45 V 10L = 2.0 mA 

Output Low Voltage (RD, WA. 
VOlt 0.45 V 10L = 1.8 mA 

PSEN, ALE) 

Output Low Voltage (PROG) VOL2 0.45 V 10L= 1.0mA 

Output Low Voltage 
VOL3 0.45 V IOl = 1.6 mA 

(All Other Outputs) 

Output High Voltage (BUS) VOH 2.4 V 10H = -400 ~A 

Output High Voltage (RD, WA, 
VOHI 2.4 V 10H = -100 ~A 

PSEN, ALE) 

Output High Voltage 
VOH2 2.4 V IOH = -40~A 

(All Other Outputs) 

Input Leakage Current 
'lL ±10 ~A VSS" VIN" VCC (Tl,INT) 

Input Leakage Current 
lilt (PlO.p17, P20,P27, EA, SS) 

-500 ~A VCC" VIN .. VSS + 0.45V 

Output Leakage Current 
10L ±10 ~A VCC" VIN" VSS + 0.45V (BUS, TO - High Impedance State) 

Power Down Supply Current 100 7 15 rnA Ta '" 2SoC 

Total Supply Current IDO + ICC 60 135 mA Ta=2SoC 

Ta '" 25°C ± 5°C; Vee'" +5V ± 10%; Voo = +25V ± tV 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

VOO Program Voltage High-Level VDOH 24.0 26.0 V 

VOO Voltage Low-Level VDOL 4.75 5.25 V 

PAOG Voltage High-Level VPH 21.5 24.5 V 

PAOG Voltage Low-Level ,VPL 0.2 V 

EA Program or Verify Voltage High-Level VEAH 21.5 24.5 V 

EA Voltage Low-Level VEAL 5.25 V 

VOO High Voltage Supply Current IDO 30.0 mA 

PROG High Voltage Supply Current IpROG 16.0 mA 

EA High Voltage Supply Current lEA 1.0 mA 
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P. PD8048/8748/8035L 

READ. WRITE AND INSTRUCTION FETCH - EXTERNAL 
DATA AND PROGRAM MEMORY 

AC CHARACTERISTICS Ta" o°c to +70"C; VCC" VDD = +5V ± 10%; VSS = OV 

PARAMETER SYMBOL 

ALE Pulse Width tLL 
Address Setup before ALE tAL 
Address Hold Irom ALE tLA 
Control Pulse WIdth IPSEN, RD, WRI tcc 
Data Setup before WR tnw 

Data Hold after WA two 
Cycle Time tCY 
Data Hold tOR 
PSEN, RD to Data In tRD 

Address Setup before W~ tAW 
Address Setup before Data In tAD 

Address Float to RO, PSEN tAFC 

Control Pulse to ALE tCA 

Notes: <D For Control Outputs: CL = 80 pF 

For Bus Outputs: CL = 150 pF 

tCY" 2.5 "s 

MIN 

400 

120 

80 

700 

500 

120 

2.5 

0 

230 

0 

10 

LIMITS 

TYP MAX 

15.0 

200 

500 

950 

PORT 2 TIMING 
Ta = O°C to +70°C; VCC = +5V ± 10% 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX 

Port Co~etup before Falling 
Edge of PROG tcp 110 

Port Con~old after Falling 
Edge of PROG tpc 100 

PROG to Time P2 Input must be 
Valid tPR 810 

Output Data Setup Time top 250 

Output Data Hold Time tpo 65 

Input Data Hold Time tPF 0 150 

PROG Pulse Width tpp 1200 

Port 2 1/0 Data Setup tPL 350 

Port 2 1/0 Data Hold tLP 150 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

"s 
ns 

ns 

"s 
ns 

ns 

ns 

UNIT 

ns 

n. 

ns 

ns 

'ns 

ns 

n. 

ns 

ns 

PROGRAMMING SPECIFICATIONS - s,lPD8748 

Ta = 2SOC ± 5°C' Vec = +5V ± 10%; VOD = +25V ± 1 V 

PARAMETER SYMBOL 
LIMITS 

UNIT 
MIN TYP MAX 

Address Setup Time before RESET t tAW 4tcY 
Address Hold Time after RESET t twA 4tcY 
Data I n Setup Timt before JiiWG t tow 4tcV 
Data In Hold Tim. after PRDG ~ two ;4tcY 

RESET Hold Time to VERIFY tpH 4tcV 

VOO tVDDW 4tcV 

VOO Hold Time after PROG ~ tvOOH 0 

Program Pulse Width 'tpw 50 60 m. 

Te .. 0 Setup Time before Program 
Mod. tTW 4tcY 
Test 0 Hold Tim. after Program 

Mode twT 4tcY 
Test 0 to Data Out Delay too 4tcY 
RESET Pulse Width to Latch 
Addres. tww 4tcy 

VOO and "ROG Ri •• and Fall Times tr.tf 0.5 2.0 /.IS 
Processor Operation Cycle Tim. tcy &.0 /.IS 
RESET Setup Tim. before EA t tRE 4tcy 

TEST <D 
CONDITIONS 

CL" 20 pF 

6 MHz XTAL 

TEST 

CONDITIONS 

TEST 
CONDITIONS 
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#PD8048/8748/8035L 

ALE 

~ t---tLL~-tCY-----i-1 
~I ~ ______ ~~--~I~~L-

TIMING WAVEFORMS 

BUS 

INSTRUCTION FETCH FROM EXTERNAL MEMORY 

ALE L 

FLOATING FLOATING 
BUS 

READ FROM EXTERNAL DATA MEMORY 

ALE I L 

BUS FLOATING FLOATING 

WRITE TO EXTERNAL MEMORY 
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TIMING WAVEFORMS 
(CaNT.) 

<XPANDfR 
PORl 
OUTPUT 

Voo 

~~SET 

PORT 2 TIMING 

--'ww--

JLPD8048/8748/8035L 

---t ____ PFlOGFlAM ___ _ 

.~ 
--~ 

NEXYADORESS 

=---~_'V-,:_~.J ---

7v-- -,'-___ --'U LI \ 

PROGRAMIVERIFV TIMING 
("PDI!748 ONL VI 

~,-__ --,I \'--,--____ 1 

=> --<'__.;;,':':..;,:..;:':.;;.!~:..;'o'_...JX'__,o...;~:;;;~~:;.::'o'_"'_J>- - - -<,__-"AO;.;N~";~;;;,,,--___ ~ - --

____ -...JX X~ ______________ _ 

VERIFV MODE TIMING 
(pPDB048I8748 ONLY) 

No.~, (DCond,,,on. a TTl.l.oyoe M I".Ao TTl. Logoc .. O ........ 'bemef . 
.... 1000 .... llo. 10 Vee lor CS. and 10K ... "to< 10 Vss lorAoI 

® 'CV S ... c.n lie a"' ........ 'nq. 3 MH, t._y-.:.tLC. 
XYAl ... e. ...... U ...... XTAl.landXTAL2,nputl. 
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f'PD8048/8748/8035L INSTRUCTION SET 

INSTRUCTION CODE FLAGS 

MNEMONIC FUNCTION DESCRIPTION D7 D6 D. D4 D3 D2 D, DO CYCLES BYTES C AC FO F, 

ACCUMULATOR 

ADD A, # data fA) ..... (AI + data Add Immediate the specif ied Data to the 0 0 , 
Accumulator. d7 d6 d. d. d3 d2 d, do 

AODA. AT (A) ....... IA)+ (Ar) Add co'ntents at' designated re9i~ter to 0 0 
forr-0-7 the Accumulator. 

ADOA.IiIRr (AI ..... (AI + (lRrll Add Indirect the contents the data 
for r =0- 1 memory location to the Accumulator. 

AODC A. # data (AI <- (AI + leI + dala Add Immedljlte with carry the specified 0 , , , 
data to the Accumulator. d7 d& d. d. d3 d2 d, dO 

ADDCA. Rr (AI ... · IAI + leI + (Rr) Add with carry the contents of the 0 
for r = 0- 7 designated f!!gister to the Accumulator. 

ADDCA,@lRr (A) -fAI + lei + HRd) Add Indirect with carry the contents of , 
for r = 0- 1 data memory location to the 

Accumulator. 

ANL A • .=data (A) <-- (A) AND data Logical and specified Immediate Data 0 , , 0 
with Accumulator. d7 Os d. d. d3 d2 d, dO 

ANL A, Rr (A) .... (A) AND (Rd Logical and contents of designated 0 0 
for r = 0 - 7 register With Accumulator. 

ANLA,@Rr (AI 0- (A) AND HAd) Logical and Indirect the contents of data 
forr'" 0 , memory with Accumulator. 

CPLA (A) 0- NOT (AI Complement the contents of the 
AccumUlator. 

CLR A IA)-O CLEAR the contents of the Accumulator. 

DAA DECIMAL ADJUST the contents of the 
Accumulator. 

DEC A IA) •.. IA) , DECREMENT by 1 the accumulator's 
contents. 

INCA (A)- (A) + 1 Increment by 1 the accumulator·s 
contents. 

ORL A, = data (AI <- (A) OR data Logical OR speclhed Immediate data , 0 , , 
with Accumulator d7 d6 d. d. d3 d2 d, dO 

ORLA,.Rr (A) ~- fA) OR (Rr) Logical OR contents of deSignated 0 0 0 
for r = 0- 7 register with Accumulator. 

ORL A,@Rr (A) - iAJ OR !lRd) logical OR Indirect the cor('8nti of data 0 0 
for r = 0 - 1 memory location with Accumulator. 

RLA (AN +ll-IANJ ·Aotate Accumulator left by 1·blt wltho}.!t 
lAO) -IA71 carry. 
for N a 0- 6 

RLCA (AN + 11 ..... (AN); N = 0 - 6 Rotate Accumulator left by 1·blt through 
IAO)-Ie) carry. 
Ie) -IA7) 

RRA (ANI ... IAN + 1); N = 0 - 6 Rotate Accumulator right by 1·blt 
IA7) - lAO!. without carry. 

RACA (ANI ... (AN + 1); N = 0-6 Rotate Accumulator right by l·bit 
IA,) - Ie) throogh carry. 
Ie)·· lAO) 

SWAP A (A4-71": (AO - 3) Swap the 24·blt nibbtes in the 
Accumulator. 

XRL A, #d.ta IAI .... (AI XQA data Logltal XQR speCified immediate data , , 0 , 
with Accumulator. d7 ""& d. d. d3 d2 d, dO 

XRLA, R, IAI ... (AI XOA (Ar) Logical XOR contents of designat~d 0 , 
forr=0-7 register with Accumulato,. 

XRL A,OA, (AI 0- (AI XOR IIRr)) Logical XOR Indirect the conten1fl of data , 0 
for r =0-1 memory location with Accumulator. 

BRANCH 

DJNZ Rr, addr (Rrl"'(RrJ l;r '" 0- 7 Decrement the speCified register and 
If(Rr)*O: test contents. 87 8& 8. 8, 83 82 8, 80 
(PC 0 - 71 ..... addr 

JBb addr (PC 0- 7) .... ddr if Bb = 1 Jump to specified address If b2 b, bO 
(PCI ... (PC) + 2 If Bb .. 0 Accumulator bit IS set. 87 8& 8. 8. 83 82 8, 80 

JC addr (PCO-71 ..... addrifC .. 1 Jump to specified address if carry flag , , , , 0 , 0 
(PCI .... (PCI + 2 if C .. 0 is set. 87 86 8. 8. 83 82 8, 80 

JFOaddr IPC 0 - 71- addr if·FO '" 1 Jump to specified address if Flag FO is , 0 , , 0 , 0 
(PCI .... )(PCI + 2 if FO = 0 se •. 87 86 8. 8, 83 82 8, 80 

JF1 addr (PCO-71-addrifF1 =, Jump to specified address if .Flag F1 is 0 , , , 0 , 0 
(PC) ... IPCI + 2 jf F1 = 0 se'. 87 '6 85 8. 83 82 8, 80 

JMPaddr (PC8-101-addr8-10 Direct Jump to specified address within 8'0 89 8S 0 0 , 0 0 
(PCO-71-addrO-7 the 2K address block. 87 86 8. 8. 83 82 8, 80 
IPC ,"., DBF 

JMPP@A IP.C 0-11- (iAil Jump indirect to specified address with 2· 
with address page. 

JNCadd. (PCO- 71-addr ifC= 0 Ju·mp to SP~ified address if ca':~v flag is 0 
(PCI'" (PCI + 2 if C = 1 low. 87 ~& 8. .. 83 82 8, 80 

JNladdr (PC 0- 71"'addr if I- 0 Jump to speCIfied address if interrupt , 0 0 0 0 , , 0 
(PCI .... (PCI + 2 if I = 1 is low. 81 88 85 8, 83 "2 8, 80 
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INSTRUCTION SET (CaNT.) j.LPD8048/874818035L 

MNEMONIC 

JNTO addr 

JNTl addr 

JNZ addr 

JTF addr 

JTO addr 

JT1 addr 

JZ addr 

EN I 

DIS I 

ENTO ClK 

SEl MBO 

SELMBl 

SEL RBO 

SEl RB1 

MOV A. data 

MOV A. R, 

MOV A. Q') Rr 

MOV A. PSW 

MOV Rr. data 

MOV R,. A 

MOV@Rr,A 

MOV @ Rr. data 

MOV PSW. A 

MOVP A, @A 

MOVP3 A,@A 

MOVXA.@R 

MOVX@R.A 

XCH A, Rr 

XCH A.@Rr 

XCHO A.@Rr 

CPl C 

CPL FO 

CPL F1 

CLR C 

ClA FO 

CLA F1 

INSTRUCTION CODE FLAGS 

FUNCTION DESCRIPTION 01 06 Os 04 03 02 01 00 CYCL,eS BYTes C AC FO Fl 

BRANCH (CaNT.) 

(PC 0 7)· addr " TO "- a Jump to specified address if Test a IS low 
(PC)· (PC) + 2 " TO" 1 "7 86 a5 <14 a3 <I'] a, ao 

(PC 0 7) - addr " T1 ~ 0 Jump to specified address If Test 1 IS low 
(PCl' (PCI + 2 ,f T1 .- 1 ;)7 86 as 84 83 82 a, aD 

(PC 0 7) <- addr If A '" 0 Jump to specified address If accumul<ltor 0 
(PCI (PCI + 2 If A a 87 aG as a4 83 a2 a, iJQ 

(PC 0 7) '" addr if TF '" 1 Jump to specified address" Timer Flag 0 
(PC)· (PC) + 211 TF" 0 Isse! to 1. 87 a6 as <14 83 a2 al aD 

(PC a 7) ~ addr If TO '" 1 Jump to specified address Ii Test 0 IS a 
(PC) - IPC) + 2 If TO" 0 37 36 as a4 83 32 3, aO 

(PCO 7)- addrlfTl ~ 1 JumptospeclfledaddresslfTest1,sal. 1 0 
(PCI' (PC) t 2 If T1 0 <17 016 35 014 013 <12 ill 010 

lPC 0 7), addr if A -' 0 Jump to specified address if Accumulator 
(PCI' (PC) + 2 Ii A 0 is O. 017 016 015 014 013 82 Oil aD 

lOSF)· 0 

(oBF)· 1 

(BS)' a 

ISSI 

(AI rlata 

)A) (Rrl, r a 7 

(AI. (IArI); r ~ 0 1 

(AI· (PSW) 

(R, I· data, r - 0 7 

IAr!' (AI; r ~ 0 7 

((Ar))· (Al; r - 0 1 

I(Ar))' data: r a 1 

IPSW)' (AJ 

(PC 0 7!. (AI 
(AI· ((PC)) 

(PC 0 7)· (A) 

(PCB 101· 011 
(AI I(PCI) 

(AI· ((Adj. f a 1 

(lAdl' (AI. r - 0 1 

(A):;:: iAr);r -; 0- 7 

(AI.' ((Ad); r ~ 0 -·1 

Enable the External Interrupt mpu!. 

Disable the External Interrupt Input 

Enable the Clock Output pin TO 

Select Bank 0 lIocatlons 0 2047) of 
Program Memory 

CONTROL 

Select Bank 1 (locations 2048 4095) of 
Program Memory 

Select Bank 0 lIocations 0 - 71 of Oata 
Memory. 

Select Bank 1 (locations 24 31) of 
Data Memory 

DATA MOVES 

Move Immed,ate the specified da1il Into 1 
the AccumUlator. d7 d6 dS d4 d3 d2 dl dO 

Move the.contents of the deslgn<Jled 
rey,stel S onto the Accumulator 

Move Indirect the contents of daw 
memory location Into the AccumulatOI 

Move contents 01 the Program Statu~ 
Word onto the Accumt,lafQr 

Move Immediate the speclfu~d data onto 1 
the deSignated leglster d7 d6 dS d4 d3 d2 dl dO 

Move Accumullltor Contents Into the 1 a 
deSignated register 

Move Indirect Accumulatol Contents 
Into data memory location 

Move tmmed.ate the specified data mto 
data memory. 

Move contents of AccumulJtor Into the 
program status word 

Move data m the current paqe Into the 
Accumulator 

Move Program data In Page 3 Into the 
Accumulator. 

Move Indirect the contents of external 
data memory rnto the Accumulator 

Move Indirect thp. contents of the 
AccumulatOI ,nto external data memory 

Exchange the Accumulator and 
des,qnated regIster's contents. 

Exchange Indirect contents 01 Accumu· 
lator and location In data memory 

fA 0 31::. ((Ar)) 0 - 311; Exchange Indirect 4·blt contents 01 1) 

r -' 0 - 1 Accumulator and data memOry. 

(C), NOT ICI 

(FO), NOT (FOI 

1Ft) NOT iFt) 

ICI· 0 

IFOI' 0 

IF1)' 0 

Complement Content 01 carry bit 

Complement Content 01 Flag FO. 

Complp.ment Content of Flag F 1 

Clear content of carry bit to 0 

Clear content 01 F lag a to 0 

Clear content 01 Flag 1 to a 

FLAGS 

341 



J.L PD8048/87 48/8035L INSTRUCTION SET (CONT.) 

INSTRUCTION CODE FLAGS 

MNEMONIC FuNCTION DESCRIPTION 07 06 05 04 03 02 01 DO CYCLES BYTeS C AC FO Fl 

INPUT {OUTPUT 

ANL BUS, "data (BUS) (BUS) AND data Logical and Immedlate-speclf'ed data a 

ANL pp. ::: data (Ppl' (Ppl AND data 
p I 2 

ANLD Pp, A (Ppl· Wpl AND (A 0 31 

IN A, Pp 

INS A, BUS 

MOVD A, Pp 

MOVD PP. A 

OR L BUS, dal<l 

p 4 7 

(AI, (Pp). p I 2 

(AI, (BUSI 

IA 0 31· (Ppl: p 4 
IA 4 71· 0 

(Pp) + AO 3; p ~ 4 7 

(BUS) . (BUS) OR data 

DRlO PP. A (PR)· (Pp) OR (A 0 3) 
p - 4 7 

ORL pp ... data 

DUTl BUS, A 

DUlL Pp, A 

DEC Rr IR,I 

INC ~r 

INC@R, 

(Ppl· IPpl OR data 
p I 2 

IBUS)· (AI 

(Pp) (AI: p 1 2 

!Arl' IRd 1. r = 0 7 

IRr)· (Rrl +1. P 0 7 

lIRrll· IIRr)I" 1. 
r = 0 1 

7 

With contents of BUS, d7 dS 

Logical and Immediate specified data 0 
With designated port (1 or 21 d7 d6 

Logical and contents of Accumulator With 1 
des,gn<lted port 14 71. 

Input data from designated port i1 21 
Into Accumulator. 

Input strobed BUS data Into Accumulator. 0 

Move contents of deSignated port (4 71 
Into Accumulator 

Move contents of Accumulator to 
desl9nat~d POI t (4 71. 

Logical or Immediate specified data With I 
contents of BUS d7 d6 

Logical 01 contents of Accumulator With 0 
deSignated port (4 71 

Logical or Imnledlate specif,ed data With 
deSignated port 11 21 d7 d6 

Output contents of Accumuiator onto 
BUS 

Out[)ut contents of Accumulato, to 
des'gnated port 11 21 

REGISTERS 

Decrement by 1 contents of deSignated 
rRg,stel. 

Increment by 1 contents of deSignated 
register 

InClement Indirect by 1 the contents of 
data memory locat,on 

SUBROUTINE 

d5 

d5 

0 

d5 

d5 

0 

CALL addr I(SP))· IPC), (PSW 4 7) Call des'gnated Subroutine al0 a9 aA 

I 

d4 d3 d2 dl dO 

p P 
d4 d3 d2 dl dO 

I 

d4 d3 d, dl dO 

p 

d4 d3 d2 ell dO 

0 0 

ISP) ISPI ~ 1 a7 a6 as a4 a3 32 a, ao 

RET 

RETR 

EN TeNTI 

DIS TCNTI 

MOV A. T 

MOV T. A 

STOP TCNT 

STRT CNT 

STRT T 

IPC8 10)· addr8 10 
(PC 0 71· addr 0 7 
(PC 111· DBF 

ISP)· ISP) 
(PCI' (ISP)) 

ISP)' ISP) 1 
(PCI' (ISP)) 
(PSW 4 7)· liSP)) 

(A), ITI 

ITI IAI 

Return Irom Subrout,ne w,thout 
restoring Program Status Word 

Return from Subrou t'nt> ,P<TI)! 1'1'] 

.progra,n Status Word 

TIMER/COUNTER 

Enable Internal Interrupt Flag for 
T,mer/Counter output 

Disable Internal Interrupt Flag for 
T,mer/Counter output 

Move contents of T'mer/Counter IntO 
Accumulator 

Move contents of Accumulator ,nto 
Timer/Counter 

Stop Count for Event Counter 

Start Count for Event Counter 

Start Count for Timer 

MISCELLANEOUS 

NOP No Operation performed. 

Notes G) InstructIon Code DeSignations rand p form the binary representatIOn of The Registers and Ports Involved 

@ The dot under the appropriate flag bit Ind,cates that ,ts content IS subject to change by the Instruction ,t appears ,n 

@ References to the address and data are specilled In bytes 2 and/or 1 of the Instruction 

@ Numerical Subscripts appearing in the F UNCTION column reference the specifiC bits affected. 

Symbol Definitions: 

SYMBOL DESCRIPTION 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 0-7) 
8b Bit Designator (b 0-71 SP Stack Pointer 
8S The Bank Switch T Timer 

8US The BUS Port TF Timer Flag 
C Carry Flag TO. T, Testable Flags 0, 1 

ClK Clock SiQnal X External RAM 
CNT Event Counter - Prefix for Immediate Data 

D Nibble Designator (4 bits) @ Prefix for Indirect Address 
data Number or Expression (8 bits) $ Program Counter's Current Value 
DBF Memory Bank Flip-Flop (xl Contents of External R AM Location 

FO. F, Flags O. , ((xii Contents of Memory Location Addressed 
I Interrupt by the Contents of External R AM Location. 
p "In-Page" Operation Designator - Replaced By 
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LOGIC SYMBOL 

PACKAGE OUTLINES 
J.LPD8048C 

J.LPD8035LC 

J.LPD8048D 
J.LPD8748D 

J.LPD8035LD 

BUS 

ITEM 

A 

B 

C 

0 

E 

F 

G 
H 

I 

J 

K 

L 

M 

ITEM 

A 
B 
C 
D 
E 

F 
G 
H 
I 
J 
K 
L 
M 

8 

IlPD 
8048 

FAMILY 

Plastic 

MILLIMETERS INCHES 

51.5 MAX 2.028 MAX 

1.62 0_064 

2.54 + 0.1 0.10 + 0.004 

0.5 ± 0.1 0,019!" 0.004 

48.26 1.9 

1.2 MIN 0,047 MIN 

2.54 MIN 0.10 MIN 

0.5 MIN 0.019 MIN 

5.22 MAX 0.206 MAX 

5.72 MAX 0.225 MAX 

15.24 0.600 

13.2 0.520 

0.25+ 0.1 0.010 t 0.004 
0.05 0.002 

Ceramic 

MILLIMETERS INCHES 

51.5 2.03 
1.62 0.06 
2.54 0.1 
0.5 ± 0.1 0.02 + 0.004 

48.26 1.9 
1.02 0.04 
3.2 0.13 
1.0 0.04 
3.5 0.14 
4.5 0.18 

15.24 0.6 
14.93 0.59 
0.25 ± 0.05 0.01 ± 0.0019 

8 

Il- PD8048/8748/8035L 
PORT =1 

PORT =2 

REAO 

WRITE 

PROGRAM STORE 
ENABLE 

ADDRESS LATCH 
ENABLE 

PORT EXPANDER 
STROBE 

8048/8748/8035LDS-12-80-CAT 
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