
NEe 
NEe Microcomputers, Inc. ILPD8021 

SINGLE CHIP 8·BIT 
MICROCOMPUTER 

DESCRIPTION The NECIlPD8021 is a stand alone 8-bit parallel microcomputer incorporating the 
following features usually found in external peripherals. The IlPD8021 contains: 
1 K x 8 bits of mask ROM program memory, 64 x 8 bits of RAM data memory, 21 
I/O lines, an B-bit interval timer/event counter, and internal clock circuitry. 

FEATURES • 8-Bit Processor, ROM, RAM, I/O, Timer/Counter 
• Single +5V Supply (+4.5V to +6.5V) 
• NMOS Silicon Gate Technology 
• 8.381ls Instruction Cycle Time 
• All Instructions 1 or 2 Cycles 
• Instructions are Subset of IlPD8048/8748/8035 
• High Current Drive Capability - 2 I/O Pins 
• Clock Generation Using Crystal or Single Inductor 
• Zero-Cross Detection Capabil ity 
• Expandable I/O Using 1l8243's 
• Available in 28 Pin Plastic Package 

PIN CONFIGURATION Pn vee 
P23 P21 

PROG 26 P20 

PO~ 25 P17 

P01 24 P16 

P02 23 P15 

P03 
JlPD 22 P14 

8021 
P04 21 P13 

20 P12 
19 Pll 

P07 18 PlO 

ALE 17 RESET 

T1 16 XTAL2 

VSS 15 XTAL 1 
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II. PD8021 

Operating Temperature. . . . . . . . . . . . . . . . . . . . . . DoC to +70°C 
Storage Temperature (Ceramic Package). . . . . . . . . . . . .. -65°C to +150°C 

(Plastic Package) .................... -65°C to +125°C 
Voltage on Any Pin .............................. -0.5 to +7 Volts (j) 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. i Watt 

Note: CD With Respect to Ground. 

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 = 25°C 

T a = 0° e to + 70° e· Vee = +5 5V + 1 V' V SS = OV -

LIMITS TEST 
PARAMETER SYMBOL MIN TYP MAX UNIT CONDITIONS 

Input Low Voltage 
VIL -0.5 + O.B V 

(All Except XTAL 1, XTAL 2) 

Input High Voltage 
VIH 2.0 Vee V Vee = 5.0V ± 10% 

(All Except XTAL 1, XTAL 2) 

Input High Voltage 
VIH1 3.0 Vee V Vee = 5.5V ± 1V 

(All Except XTAL 1, XTAL 2) 

Output Low Voltage VOL 0.45 V IOL = 1.6 mA 

Output Low Voltage 
VOL1 2.5 V IOL=7mA 

(P10, P11) 

Output High Voltage 
VOH 2.4 V IOH = 50llA 

(All Unless Open Drain) 

Output Leakage Current 
IOL -10 IlA 

Vee;;' VIN;;' VSS 
(Open Drain Option - Port 0) +0.45V 

Vee Supply Current ICC 60 mA 
.~ 

Ta = rfc to +70°C: VCC = 5.5V ± lV: VSS = OV 

LIMITS 

PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS 

Cycle Time TCY 8.38 SO.O ~s 3.58 MHz XTAL CD 
for TCY Min. 

Oscillator Frequency Variation AF -20 +20 % F = 2.5 MHz CD 
(Resistor Mode) 

Note: CD Control outputs: CL = 80pF; RL = 2.2K/4.3K 
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BLOCK DIAGRAM 

ABSOLUTE MAXIMUM 
RATII\IGS* 

DC CHARACTERISTICS 

AC CHARACTERISTICS 



fI. PD8021 
PIN IDENTIFICATION PIN 

NO. SYMBOL FUNCTION 

1·2, P20,P23 P20,P23 comprise the 4·bit bi·directionall/O port 
26-27 (Port 2) which is also used as the expander bus for the 

pPD8243. 

3 PROG PROG is the output strobe pin for the pPD8243. 

4·11 POO,P07 One of the two 8-bit quasi bi·directional I/O ports. 
(Port 0) 

12 ALE Address Latch Enable output (active·high). Occurring 
once every 30 input clock periods, ALE can be used 
as an output clock. 

13 T1 Testable input using transfer functions JT1 and JNT1. 
T1 can be made the counter/timer input using the 
STRT CNT instruction. T1 also provides zero·cross 
sensing for low-frequency AC input signals. 

14 VSS Processor's grou nd potential. 

15 XTAL1 One side of frequency source input using resistor, 
inductor, crystal or external source. (non-TTL 
compatible VIH). 

16 XTAL 2 The other side of frequency source input. 

17 RESET Active high input that initializes the processor and 
starts the program at location zero. 

18-25 PlO-P17 The second of two 8-bit quasi bi-directional I/O ports. 
(Port 1) 

28 VCC +5V power supply input. 

FUNCTIONAL DESCR IPTION The NEC pPD8021 is a single component, 8-bit, parallel microprocessor using 
N-channel silicon gate MOS technology. The self-contained 1 K x 8-bit ROM, 
64 x 8-bit RAM, 8-bit timer/counter, and clock circuitry allow the IlPD8021 to 
operate as a single-chip microcomputer in applications ranging from controllers to 
arithmetic processors. 

The instruction set, a subset of the IlPD8048/8748/8035, is optimum for high-volume, 
low cost applications where I/O flexibility and instruction set power are required. The 
IlPD8021 instruction set is comprised mostly of single-byte instructions with no 
instructions over two bytes. 
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fLPD8021 
INSTRUCTION CODE 

MNEMONIC FUNCTION DESCRIPTION 07 06 Os 04 03 02 0, Do CYCLES 

DATA MOVES 

MOV A, - data (A) <-data Move Immediate the specified data into 0 0 1 0 0 0 1 1 2 
the Accumulator d7 d6 dS d4 d3 d2 dl dO 

MOVA, Rr (AI +- (Rr); r =0-7 Move the contents of the designated 1 1 1 1 1 , , , 1 
registers into the Accumulator. 

MOVA,@Ar (A) .... · ((Ar)); r"'0-1 Move Indirect the contents of data 1 1 1 1 0 0 0 , 1 
memory location into the Accumulator. 

MOV Rr, '" data (Rr)...- data; r "" 0 - 7 Move Immediate the specified data into 1 0 1 1 1 , , , 2 
the designated register, d7 d6 d5 d4 d3 d2 dl dO 

MOV Rr,A (Rr) ...... (A); r = 0 - 7 Move Accumulator Contents into the 1 0 1 0 1 , , , 1 
designated register. 

MOV@Ar,A ((Rd) +- (AI; r = 0 - 1 Move Indirect Accumulator Contents 1 0 1 0 0 0 0 , 1 
into data memory location. 

MOV@ Rr, '" data ((RrlJ-data;r;:,O-l Move Immediate the specified data into 1 0 1 1 0 0 0 , 2 
data memory. d7 d6 d5 d, d3 d, dl dO 

MOVP A,@A (PC 0 - 7) ..... (A) Move data in the current page into the 1 0 1 0 0 0 1 1 2 
IAI-IIPCII Accumulator. 

XCH A, Ar (A):;::': lAd; r; 0 - 7 Exchange the Accumulator and desig- 0 0 1 0 1 , , , 1 
nated register's contents. 

XCH A,@Rr (A):;::':((Arl);r=0-1 Exchange Indirect Cd'ntents of Accumu- 0 0 1 0 0 0 0 , 1 
tator and location In data memory. 

XCHD A,@RT IA 0 - 31;:: ((Adl 0 - 311; Exchange Indirect 4-bit contents of 0 0 1 1 0 0 0 , 1 
(;0-1 Accumulator and data memory. 

FLAGS 
CPL C ICI-NOT ICI Complement Content of carry bit. 1 0 1 0 0 1 1 1 1 
CLR C ICI-O Clear content of carry bit to O. 1 0 0 1 0 1 1 1 1 

INPUT/OUTPUT 

ANLD Pp, A (Ppl - (Pp) AND (A 0 - 3) Logical and contents of Accumulator wit 1 0 0 1 1 1 p p 2 
p=4-7 designated port (4 - 7). 

IN A, Pp (A) .... (Ppl; p = 1 - 2 Input data from designated port (1 - 2) 0 0 0 0 1 0 P P 2 
into Accumulator. 

MQVO A, Pp (A 0 - 3) .... (Pp ); p = 4 - 7 Move contents of designated port (4 - 7) 0 0 0 0 1 1 p p 2 
(A4-7) .... O into Accumulator. 

MOVO Pp, A (Pp ) .... AO-3;p;4-7 Move contents of Accumulator to desig- 0 0 1 1 1 1 p p 1 
nated port (4 - 7). 

ORLOPp,A IPpl- IPpl OA IA 0 - 31 Logical or contents of Accumulator 1 0 0 0 1 1 p P 1 
p=4-7 with designated pOrt (4 - 71. 

OUTL Pp, A (Pp) .... (A); p = 1 - 2 Output contents of Accumulator to 0 0 1 1 1 0 p p 1 
designated port (1 - 2J. 

REGISTERS 

INCRr (Rr)- (Ar) + 1; r "0 - 7 Increment by 1 contents of designated 0 0 0 1 1 , , , 1 
rey,sittr. 

INC@Ar ((Ar)) -{(Rr)) + 1; Increment Indirect by 1 the contents of 0 0 0 1 0 0 0 , 1 
r=0-1 data memory location. 

SUBROUTINE 

CALL addr IISPII- IPCI, IPSW'· 71 Calt designated Subroutine. '10 '9 'a 1 0 1 0 0 2 
(SP) - (SP) + 1 '7 '6 '5 " '3 '2 '1 '0 
(PC 8-10) ..... addr8 -10 
(PCD - 7) .... addr 0 - 7 
(PC 11) ..... OBF 

AET ISPI - ISPI - 1 Return from Subroutine witlJout restor- 1 0 0 0 0 0 1 1 2 
IPCI - IISPII ing Program Status Word. 

TIMER/COUNTER 

MOVA, T (A) ..... IT) Move contents of Timer/Counter into 0 1 0 0 0 0 1 0 1 
Accumu lator. 

MOV T, A ITI- IAI Move contents of Accumulator into 0 1 1 0 0 0 1 0 1 
Timer/Counter. 

STOP TCNT Stop Count for Event Counter. 0 1 1 0 0 1 0 1 1 
STAT CNT Start Count for Event Counter. 0 1 0 0 0 1 0 1 1 

STRT T Start Count for Timer. 0 1 0 1 0 1 0 1 1 

MISCELLANEOUS 
Nap I .1 No Operation performed. I 0 0 0 0 0 0 0 0 1 

Notes: CD Instruction Code Designations rand 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 bv 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 DESCRIPTION SYMBOL DESCRIPTION 

A The' Accumulator T Timer 
addr Program Memorv Address (12 bits) Tl Testable Flag 1 

C Carry Flag X External RAM 
ClK Clock Signal . Prefix for Immediate Data 
CNT Event Counter @ Prefix for Indirect Address 

0 Nibbfe Designator (4 bits) $ Program Counter's Current Value 
d,ta Number or Expression (8 bits) Ixl Contents of External RAM Location 
P "In-Page" Operation Designator IIxll Contents of Memory Location Addressed 

BYTES 

2 

1 

1 

2 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

Pp Port Designator (p 1,20r4-1) by the Contents of External RAM Location 

A, Register Designator (r = 0, 1 or 0 - 7) - Replaced By 
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iNSTRUCTION SET p.PD8021 
INSTRUCTION CODE FLAG 

MNEMONIC FUNCTION DESCRIPTION 07 06 D. DO 03 02 0, DO CYCLES BYTES C 

ACCUMULATOR 

ADD A, = data (AI <- (A) + data Add immediate the specified Data to the 0 0 0 0 0 0 , , 2 2 · Accumulator. d7 d6 d. do d3 d2 d, dO 

Add A, Ar (AI +-- (AI + (Ar) Add contents of designated register to 0 , , 0 , , , , , , · forr=0-7 the Accumulator. 

ADDA,@Rr (A) +-- (AI + ((Rd) Add indirect the contents the data 0 , , 0 0 0 0 , , , · for r"'" 0 - 1 memory location to the Accumulator. 

ADDC A, = data (AI +-- (A) + te) + data Add immediate with carry the specified 0 0 0 , 0 0 1 1 2 2 · data to the Accumulator. d7 d6 d. dO d3 d2 d, dO 

ADDe A, Ar (AI <-- (AI + (e) + (Ar) Add with carry the contents of the 0 1 1 1 1 , , , 1 1 · forr;0-7 designated register to the Accumulator. 

ADDC A,@Rr (AI +- (AI + (e) + ((Ar)) Add Indirect with carry the contents of 0 1 1 1 0 0 0 , , , · for r '" 0 - 1 data memory location to the 
Accumulator. 

ANL A, "" data (A) - (A) AND data Logical and specified Immediate Data 0 1 0 1 0 0 1 1 2 2 
with Accumulator. d7 d6 d. dO d3 d2 dl dO 

ANL A, Rr (A) <- (A) AND (Rr) Logical and contents of designated 0 , 0 1 1 , , , 1 1 
for r '" 0 - 7 register with Accumulator. 

ANL A,@Rr (AI - (AI AND ((Rd) Logical and Indirect the contents of data 0 1 0 1 0 0 0 , 1 1 

for r '" 0 - 1 memory with Accumulator. 

CPL A (AI +- NOT (AI Complement the contents of the 0 0 1 1 0 1 1 1 1 1 
Accumulator. 

CLR A IAI-O CLEAR the contents of the Accumulator. 0 0 1 0 0 1 1 1 , 1 

DAA DECIMAL ADJUST the contents of the 0 1 0 1 0 1 1 1 1 1 · Accumulator. 

DECA IAI-IAI-l DECREMENT by 1 the Accumulator's 0 0 0 0 0 1 1 1 , 1 
contents. 

INCA (AI _(A) + 1 Increment by 1 the Accumulator's 0 0 0 1 0 1 1 1 , 1 
contents. 

ORL A, '" data (A) <- (A) OR data Logical OR specified immediate data 0 1 0 0 0 0 1 1 2 2 
with Accumulator d7 d6 d5 dO d3 d2 dl dO 

ORLA,Rr (AI - (A) OR (Rr) Logical OR contents of designated 0 1 0 0 1 , , , 1 1 
for r '" 0 - 7 register with Accumulator. 

ORL A@Rr IAI- IAI OR IIRdl Logical OR Indirect the contents of data 0 1 0 G 0 0 0 , 1 1 
for r '" 0-1 memory location with Accumulator. 

RL A (AN + 1)_ (AN) Rotate Accumulator left by '-bit with· 1 1 1 0 0 1 1 1 , 1 
IAOI- IA71 out carry. 
forN"'O-6 

RLCA (AN + 11- (AN); N '" 0-6 Rotate Accumulator left by '-bit through 1 1 1 1 0 1 1 1 1 1 · IAOI-ICI carry. 
ICI- IA71 

RR A (AN) <- (AN + 1);N",O-6 Rotate Accumulator right by l-bit 0 1 1 1 0 1 1 1 1 1 
IA71- IAOI without carry. 

RRCA (AN) - {AN +11; N =0-6 Rotate Accumulator right by l-bit 0 1 1 0 0 1 1 1 , 1 · IA71-ICI through carry. 

ICI-IAOI 
SWAP A (A4_7) ~ (AD - 3) Swap the 24·bit nibbles in the 0 1 0 0 0 1 1 1 1 1 

Accu mu lator. 

XRL A, '" data (AI - (A) XOR data Logical XOR specified immediate data 1 1 0 1 0 0 1 1 2 2 
with Accumulator. d7 d6 d5 dO d3 d2 d, dO 

XRL A, Rr (A) +- (A) XOR (Rr) Logical XOR contents of designated 1 1 0 1 1 , , , 1 1 II 
forr=0-7 register with Accumulator. 

XRl A,@Rr (A) <- (A) XOR ((Rd) Logical XOR Indirect the contents of dats 1 1 0 1 0 0 0 , 1 1 
for r = 0-1 memory location with Accumulator. 

BRANCH 

DJNZ Ar, addr (Ad- (Rrl-l r-0-7 Decrement the specified register and 1 1 1 0 1 , , , 2 2 
If (Ad *- 0 test contents. '7 '6 '. '0 '3 '2 '1 "" (PC 0 - 7) - addr 

JC addr (PC 0 - 7) +- addr if C = 1 Jump to specified address if carry flag 1 1 1 1 0 1 1 0 2 2 
(PC) <- (PC) + 2 if C = 0 is set '7 '6 '. '0 '3 '2 '1 '0 

JMP addr (PCS-1O)+-addrS-l0 Direct Jump to specified address within "0 '" '8 0 0 1 0 0 2 2 
(PC 0 - 7) +-addr 0-7 the 2K address block. '7 .. '. ' . 83 '2 '1 "" (PC1l)-DBF 

JMPP@A (PC 0 - 71 +- ((A)) Jump indirect to specified address witn 1 0 1 1 0 0 , 1 2 , 
address page. 

JNC addr (PC 0 - 7) - addr if C = 0 Jump to specified address if carry flag is , 1 , 0 0 1 1 0 2 2 
(PC) +- (PCI + 2 if C = 1 low. '7 86 '. '0 '3 82 81 '0 

JNT1 addr (PCO-71 +-addr ifn '" 0 Jump to specified address if Test 1 is low. 0 1 0 0 0 1 1 0 2 2 
(PC) - (PC) + 2 if T1 = 1 '7 .. '. .. '3 '2 '1 '" JNZ addr (PC 0 - 7) +- addr if A '" 0 Jump to specified address if 1 0 0 1 0 1 1 0 2 2 
(PC) +- (PC) + 2 if A = 0 ACC1Jmulator is non-zero. '7 '6 '. .. '3 '2 '1 "" JTF addr (PC 0 - 7) -addr ifTF = 1 Jump to specified address if Timer Flag 0 0 0 1 0 1 1 0 2 2 
(PC) +- (PC) + 2 if TF = a is set to 1. '7 .. '. '0 83 82 '1 '0 

JTl addr (PC 0 - 7) +- addr if T1 = 1 Jump to specified address if Test 1 is a 1. 0 1 0 1 0 1 1 0 2 2 
(PC) +- (PC) + 2 if T1 '" 0 '7 .. '. 80 '3 '2 " '0 

JZ addr (PCa - 7) -addr if A = 0 Jump to specified address if Accumulator 1 1 0 0 0 1 1 0 2 2 
(PC) +- (PC) + 2 if A = 0 ISO. '7 .. ' . .. "3 '2 81 '0 
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,.,. PD8021 
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PACKAGE OUTLINE 
J.!PD8021C 

SP8021-1-80-CAT 


