
WESTERN DIGITAL 
c o R p o R A T / o N 

WD4020 ROMless N-Channel Microcontrollers 

FEATURES 

LOW COST 
EXACT CIRCUIT EQUIVALENT OF WD4200 
STANDARD 40-PIN DUAL-IN-LINE PACKAGE 
INTERFACES WITH STANDARD PROM OR ROM 
64 x 4 RAM, ADDRESSES UP TO lK x 8 ROM 
POWERFUL INSTRUCTION SET 
TRUE VECTORED INTERRUPT, PLUS RESTART 
THREE-LEVEL SUBROUTINE STACK 
4.01's INSTRUCTION TIME 
SINGLE SUPPLY OPERATION (4.5 V TO 6.3 V) 
INTERNAL TIME-BASE COUNTER FOR REALTIME 
PROCESSING 
INTERNAL BINARY COUNTER REGISTER WITH 
SERIAL 1/0 CAPABILITY 

SOFTWARE/HARDWARE COMPATIBLE WITH OTHER ~ 
.t:I 
E MEMBERS OF WD4000 FAMILY ., 

GENERAL DESCRfPTfON ~ 
III 

The WD4020 ROM less Microcontrollers are members of the 
Control Oriented Processor (COP) family, fabricated using 
N-channel, silicon gate MOS technology. Each part contains 
CPU, RAM and 1/0, and is identical to a WD4200 device, except 
the ROM has been removed; pins have been added to output 
the ROM address to input ROM data. In a system, the WD4020 
performs exactly like the WD4200; this important benefit facili­
tates development and debug of a WD4200 program prior to 
masking the final part. These devices are also appropriate in 
low volume applications, or when the program may require 
changing. 

FIGURE 2 WD4020 BLOCK DIAGRAM 
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Pin No. Symbol Description 

1 CKO System oscillalor output 

2 CKI System oscillalor inpul 

3,5,6,7,8, IPo - IP7 8 bidirectional ROM address 
9,10.36 and dala ports 

---
4 RESET Syslem reset Input 

11,12,13,14, Lo - L7 8 bidirectional I/O ports 
18,19,20,21 with TRI-STATE® 

15,16,26,27 INa - IN3 4 general purpose Inputs 

17 VCC Power supply 

22 GND Ground 

23 SI Serial input (or counter input) 

24 SO Serial output (or general 
purpose output) 

25 SK Logic-controlled clock (or 
general purpose output) 

28,29,30,31 Go - G3 4 bidirectional I/O ports 

32 SKIP Instruction skip output 

--
33 AD/DATA Address out/data In flag 

34,35 PB - p, 2 ROM address outputs 

37,38,39,40 Do - D3 4 general purpose outputs 
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Absolute Maximum Ratings 

Voltage at Any Pin Relative to GND: 
Ambient Operating Temperature WD4020A,B 

WD4020AE, BE: 
Ambient Storage Temperature 
Lead Temperature (Soldering, 10 seconds) 
Power Dissipation 

-0.5V to + 7V 
O°C to + 70'C 

- 40°C to +85'C 
- 65'C to + 150'C 

300'C 
0.75 Watt at 25'C 
0.4 Watt at 70'C 

Absolute maximum ratings indicate limits beyond which damage to the 
device may occur. DC and AC electrical specifications are not ensured 
when operating the device at absolute maximum ratings. 

DC ELECTRICAL CHARACTERISTICS O'C '" T A '" + 70'C, 4.5V s V ce s 6.3V unless otherwise noted. 

Parameter Conditions Min Max 

Operating Voltage (Vee) 4.5 6.3 
Operating Supply Current Vee = 5V, TA = 25'C 30 

(all inputs and outputs open) 

Input Voltage Levels 
CKI Input Levels 

Logic High (VIH) 2.0 
Logic Low (V I U 0.4 

rlESET Input Levels 
Logic High 0.7 Vee 
Logic Low 0.6 

RESET Hysteresis 1.0 
SO Input Level (Test mode) 2.0 3.0 
All Other Inputs 

Logic High Vee = max 3.0 
Logic High Vee = 5V '" 5% 2.0 
Logic Low 0.8 

Output Voltage Levels (Note 2) 
TIL Operation Vee = 5V '" 5% 

Logic High (VOH) IOH = 100!-,A 2.4 
Logic Low (VOU IOl = -1.6mA 0.4 

CMOS Operation 
Logic High (VOH) IOH = 10fLA Vee - 1 
Logic Low (Vall IOl = -10!-,A 0.2 

')utput Current Levels 
LED Direct Drive Output Vee = 6V 

Logic High (lOH) VOH = 2.0V 2.5 14 

TRI-STATE'" Output -10 +10 
Leakage Current 
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AC ELECTRICAL CHARACTERISTICS DoC", TA'" +70°C. 4.5V '" Vee'" 6.3V unless otherwise noted. 

Parameter Conditions Min Max Units 

Instruction Cycle Time-tc ligure 3a 4 10 P.s 
CKI Using Crystal 

Input Frequency-II +16 mode 1.6 4 MHz 
Duty Cycle (Note 2) figure 3a 30 55 % 

INPUTS: 
INrINo. G3-GO. L7-Lo 

tSETUP 1.7 P.s 
tHOLO 100 ns 

SI.IP7-IPo 
tSETUP 0.3 p.s 
tHOLO 100 ns 

OUTPUTS: 
COP TO CMOS PROPAGATION 4.5V '" Vee'" 6.3V. CL ~ 50 pF. 
DELAY VOH ~ 0.7 Vee. VOL ~ 0.3 Vee 
SK as a Logic-Controlled Clock 

tpOl 1.1 P.s 
tpoo 0.3 p.S 

SO. SK as a Data Output 
tpOl 1.4 P.s 
tpoo 0.3 p.s 
tpOl VOH ~ 2V 0.7 P.S 

D3- Do. G3-G O 
tpOl 1.6 P.s 
tpoo 0.6 P.s 

LrLo (LED Direct Drive) 
tpol VOH ~ 2V 2.4 p.s 
tpoo 0.4 P.s 

COP TO TIL PROPAGATION fanout ~ 1 Standard TIL Load 
DELAY Vee ~ 5V ± 5%. CL ~ 50pF. 

-- VOH ~ 2.4V. VOL ~ 0.4V 
AD/DATA 

tpo1 0.5 P.s 
tpoo 0.5 P.s 

SKIP 
tpol 0.6 fLS 
tpoo 0.6 fLs 

SK as a Logic-Controlled Clock 
tpol 0.8 fLs 
tpoo 0.8 fLs 

SK as a Data Output. SO 
tpo1 1.0 P.s 
tpoo 1.0 fLS 
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AC ELECTRICAL CHARACTERISTICS (continued) O°C '" T A'" + 70°C, 4.5V '" Vee'" 6.3V unless otherwise noted. 

Parameter Conditions Min Max Units 

OUTPUTS (cont.): 
D3-Do. G3-GO 

tpDl 1.3 !,S 
tpDO 1.3 !,s 

L7-LO 
tpDl 1.4 !'S 
tpDO 0.4 !,S 

IP7- IPO, Pg, Pa 
tpDl 1.5 !,S 
tpDO 1.5 !,s 

CKO (figure 3b) 
tpDl 0.2 !,S 
tpDO 0.2 !,S 

Note 1: Duty Cycle = tWI/(tWI + two}. 

Note 2: Sea WD4200 data sheatfor additional 1/0 characteristics and Instruction set description 

Note 3: I/O options on WD4020 are: CKI/CKD = "xtal OBC," L·PORT = "LED direct drive," IN-PORT, SI, 
RESET = "pullup," G, D-PORTS, SO, SK = "standard out," FUNCTION = .. non·mlcrobuoTV .... 

·TRI·STATE, MICROBUS are copyrighted by National Semiconductor Corporation 
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~ INSTRUCTION CYCLE TIME (tel ~ 

CKI 
-+l IPDl k- r.::- IPDO I 

AO,'DATA.SK ~ 1% VOL II@.. 
{AS A CLOCK) J.+- 'SETUP ~ .... 'HOLD 

G3 G~~C;_I~~ ~t=:::;:==~jxC=====:: 
CKO & 81 INPUTS r- tP01 -.,J ~ 

G3 GO,03 Do ~VOH ~"'_="l-V-,-D-=-L ______ _ 

L7 LQ. SQ, SK 

OUTPUTS -1 f-.- IPOI -+1 \Poo r-
SKIP OUTPUT ~ ~ ~ 

P9.P8.IP7 IPQ r- I~__________ IPDO@! 

OUTPUTS I _ I 
~ ISETUP -+i ~ 'HOLD 

IP,~pJ';'~ --------~X Xr ------

Figure3a.lnput/Output Timing Diagrams (Crystal -0-16 Mode) 

two J I'" -I" JD! ( two 

CK1SULI 
CK0-MW 

'PDl J ~ ~ k'PDO 

Figure 3b. eKO Output Timing 
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24 Vee 

ill PROGRAM 
21 

5V- VSS .-______________________________ ~'2 VSS 

12V ...lE VOO 

.-__________________________ ~243 A8 

r-______________________ ~' A' 
r-----________________ ~2 A6 

.-__________________ ~3 A5 

.-________________ 4~A4 

,-____________ --'-15 A3 

.-__________ ----'l6 A2 

270B 

(NOTE 4) 

CsIWE ~ 
A9 E-- __ I, , A1 

I 8 AO 
19 16 15 12 9 6 J5 2 08 0706 05 04 03 02 01 

2008 Q7 0605040302 OIl 17 1615 14 13 11 10 9 !--i-q°j ~~g 74C373/ lE Lp-".c' ------+--t-++-t--t--f-+----+ 
1 00 74LS373 r 

08 07 06 05 04 03 02 01 I 

18 17 14 13 8 I' lL4 
___ 

3 
________ +-++-t--+-iH 

35 
p" 

E SK1P 

L-______ -r ____________ ~242 GND 

9 10 36 3 5 6 7 8 33 34 
ADI Pg 

OAT A On f-4"'0 ____________ , 

0, 39 

.-----,------+.------------'12 CKI -L c, WD4020 
02 38 

RI r 27pt 
IK 

03 37 .-+-+---r---------"13 eKO 

.-___ 4-'1 RESET GJ ~ 

x, .c:-
82 

----2.2 L1 G2 .12-= 3.58~= 1M ~ L6L~ L.. IN, IN? Vee LJ L2 L, Lo SI SO SK INo INJ ~~ 
MHZ I 

:"::::o:::~,~ ~ _ , _ ~ _ , _ ~_ ~ ___ m',". ':,," ,;:,:@'@"~' [,"~' ~'e "," §~ - ,!!-@-, 
NOTE 4: lK '" B PROM OR [PROM, EG. 270B, 'h OF 2716.1'\-\10-5204'5,875296, ETC 

FIGURE 4 WD4020 WITH EPROM 
USED TO EMULATE WD4200 OR 
AS A LOW COST "3-CHIP" 
MICROCOMPUTER 
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"D,,/I:: ~::: 0:::::: :1 
00' 

WD4020A CERAMIC PACKAGE 

ORDERING INFORMATION: 

WD4020A: -0 ---> + 70"C, CERAMIC PACKAGE 
WD4020AE: -40 ---> + 85"C, CERAMIC PACKAGE 
WD4020B: -0 ---> + 70"C, PLASTIC PACKAGE 
WD4020BE: -40 ---> + 85"C, PLASTIC PACKAGE 

"''', f:::::::O,::::::] 
IJOI .... , 

WD4020B PLASTIC PACKAGE 

Information furnished by Western Digital Corporation is believed to be accurate and reliable. However, no responsibility is assumed by 
Western Digital Corporation for its use; nor any infringements of patents or other rights of third parties which may result from its use. No 
Ik::ense is granted by implication or otherwise under any patent or patent rights of Westem Digital Corporation, Western Digital Corporation 
reserves the right to change said circuitry at anytime without notice. 

WESTERN DIGITAL 3128 REDHILL AVENUE, BOX 2180 
CORPORATION NEWPORT BEACH, CA 92663 (714) 557-3550,TWX 910-595-1139 
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