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4-BIT SINGLE-CHIP MICROCONTROLLER

The uPD17P104 is a tiny microcontroller consisting of a 1K-byte ROM, 16-word RAM, and 16 input/output
ports, It is a one-time PROM version of the uPD17104, whose internal mask ROM is replaced with a one-time
PROM.

Two uPD17P104 models are available: uPD17P104CS and uPD17P104GS, which allow a program to be written
only once. They are suitable for evaluation of uPD17104 and for small-scale production.

The uPD17000 architecture of the CPU uses general registers so that data memory can be manipulated directly
for effective programming. Every instruction is 1 word long, consisting of 16 bits.

FEATURES

® Compatible with the uPD17104

® Program memory {one-time PROM): 1K bytes {612 words x 16 bits})

® Data memory (RAM): 16 words x 4 bits

® Input/output ports: 16 ports (including four N-ch open-drain outputs)
® |[nstruction execution time: 2 us {with 8 MHz erystal or ceramic resonator connected)
® Number of instructions: 24 {Each instruction is T word long.)

® Stack level: 1

® A standby function is supported {with the STOP and HALT instructions).

® Data memory can retain data on low voltage (2.0 V at minimum).

® An oscillator is included for the system clock (for crystal or ceramic resonator).

® QOperating supply voltage: 2.7 t0 6.0 V (at 2 MHz)

4510 6.0 V (at 8 MHz)

APPLICATIONS
® Controlling electric appliances or toys
® Providing general-purpose logic ICs in one chip

ORDERING INFORMATION

Order Code Package

uPD17P104CS 22-pin plastic shrink DIP (300 mil)
uPD17P104GS 24-pin plastic SOP (300 mil)
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PIN CONFIGURATION (Top View)

H#PD17P104CS uPD17P104GS
\_/

POA3 o——E 22 Vpp POAZ 1 O E——o VDD
POCQ/Da o-_E -2_2}—0 POA] POCH/Dy o—E E—o POA,
POC1/Ds o—E E—o POAY POC,/Dg D.-E E.o POAQ
POC2/Dg o—-E E——o POD3/D3 POC2/Dg o—E E.o POD3/D3
POC3/D7 o—-ls E—-o POD2/D PoC3/07 o= | E-o POD2/D2

POBO/RLSHALT/MDg o={7 | [f6}—o PoDy/D; ne o—7] E}—o NC
POB1/RLSSTOP/MO] o-E 15}~ Poogio  PoBG/RLSHALTMOY o=F] [7}—o ro01/0y
POB2/MD2 °~E E-o AESET/vpp POB1/RLSSTOP/MD1 °"E E—" PODQ/Dg
POB3 WE E——o XouT/MD3 POB2/MD3 o-E E—-a AESET/Vep
e 1 [2)o xim posg o~—{17] (14}~ xourmos
) N GND 12 E—a Xin
22-pin plastic shrink DIP
24-pin plastic SOP
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::Q O]
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FOA3 O-w—v]
RAM
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POCO/Dy  Oe—antg -
e 82 eoc ()
P°C§/l>? Ot
CMOS OneTime [N instruc- k_
| tion
00000 oe—sl PROM Cocrde
/D1 Oee——and POD .
POD2/D7  Orea—ad 512 x 16 bits

F0D3/D3

RESET/Vpp O—=

Vpo 00—

GND Dj’
L -
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PIN FUNCTIONS

® Port pins
When writing
PIN INPUT, DUAL FUNCTION to am WHEN
! FUNCTION progr
NAME OUTPUT PIN memory or RESET
verifying
its contents
PO.
Ao High
POAY - CMOS h-pull} 4-bit input/ impedance
Input/output {push-pu "t 1np! Pull down '_ pe
POAZ output port {port OA) {input
mode)
POA3
POB RLS, MD For the HALT :
0 HALT o . mode relsasing Mode High
« N<h open-drain impedance
- lection
4.bit 1/ For the STOP se .
POB, Input/output RLSsTOP MD4 it inpy leasi pin (input
output port mode releasing mode)
POB2 MD2 {port 0B}
POB3 Pull down
PO D.
Co 4 8-bit data High
POCy Dg « CMOS (push-pull) 4-bit input/ input/output impedance
input/output R . .
POC Ds output port {port OC} pin {high- {input
order 4 bits) mode)
POC3 Dy
PODy Dy
o ° B-bit data High
POD4 D1 + CMOS {push-pull} 4-bit input/ input/output impedance
Input/output R .
POD2 D2 output port (port 0D) pin (low- {input
order 4-bits) mode)
PAD3 D3
@ Non-port pins
PIN INPUT/ DUAL FUNCTION FUNCTION When writing to program
NAME OUTPUT PIN memory or verifying its
contents
Voltage is applied to this pin
RESET Input Vpp System reset input pin “12; V.I PPl ' Pl
. . Positive power supply pin
v Posit supply pin
DD ositive power supply pi (46.0 V)
GND GND pin GND pin
x Pins to be connected to the system Program memory address
IN clock resonator update
X MD Pins to be connected to the system Mode selecti )
ection pin
out 3 clock resonator e
NC NC pin is not connected internally.
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PIN INPUT/OUTPUT CIRCUITS
Following are schematics of the input/output circuits of the pins of the uPD17P104,

(1) POC and POD

data

r——O IN/OUT
output N-<ch
disable
Vop
P<h ?’-
N-ch I——
(2) POBg and POB,
—— INJOUT

data

output
disable
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(3) POB; and POB3

——C IN/OUT

data
N-ch
output

disable

Voo

U
I_

N-ch

{4) RESET
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9. DIFFERENCES BETWEEN THE PD17P104 AND PD17104

The uPD17P104 is a one-time PROM version of the uPD17104, in which the internal mask ROM is replaced
with a one-time PROM. The uPD17P104 has the same CPU functions and internal hardwares as those of uPD17104
except for its program memory and mask option. Table 9-1 lists the differences between them.

Table 9-1 Differences between uPD17P104 and uPD17104

ITEM pPD17P104 uPD17104
ROM One-time PROM Mask ROM
512 x 16 bits 512 x 16 bits
Pull-up resistors of pins
None Mask option
POBg to POB3 on pu
Pull-up resistors of
ﬁ pin None Mask option
B ) Vpp pin and operation mode Vegp pin and operation mode
Connection pin . . . . . .
selection pins are provided. selection pins are not provided.

2.710 6.0 V (at 2 MHz)}
4.51t06.0 V (at 8 MHz)

22-pin plastic shrink DIP

Power supply

Package
y 24-pin plastic SOP
Waiting time for 16 clock pul 8 clock oul
the operation mode clock pulses ! pulses
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10. WRITING TO AND VERIFYING ONE-TIME PROM (PROGRAM MEMORY)

The uPD17P104’s internal program memory consists of a 512 x 16 bit one-time PROM.
Writing to the one-time PROM or verifying the contents of the PROM is accomptished using the pins shown in
the table below. Note that address inputs are not used; instead, the address is updated using the clock input from

the XN pin.
PIN NAME FUNCTION
Vep Voltage is applied to this pin when writing to program memory or verifying its contents.
x Input pin for address update clock used when writing to program memory or verifying
N its contents
Pins that turn to input pins and are used as operation mode selection pins when writing
MDg to MD3 e
to program memory or verifying its contents
Do to D Input/output pins for 8-bit data used when writing to program memory or verifying its
0 7
contents

10.4 PROGRAM MEMORY WRITE/VERIFY MODES

If +6 V is applied to the Vpp pin and +12.5 V is applied to the Vpp pin after a certain duration of reset status
(Vpp = 5 V, RESET = 0 V), the uPD17P104 enters program memory write/verify mode. A specific operating mode
is then selected by setting the MDg through MD3 pins as follows. Set the other unused pins to GND level by means
of pull-down resistors.

OPERATING MODE SPECIFICATION
OPERATING MODE
Vep Vpo MDo MD4 MDy MD3
H L H L Program memory address clear mode
L H H H Write mode
+125V +H6V
L L H H Verify mode
H X H H Program inhibit mode

X: L {low) or H (high}

10.2 WRITING TO PROGRAM MEMORY
The procedure for writing to program memory is described below; high-speed write is possible.
(1} Pull low the levels on all unused pins to GND by means of resistors. Bring Xy to low level.
{2) Apply 5V to Vpp and bring Vpp to tow level.
(3) Wait 10 us. Then apply 5 V to Vpp.
(4) Set the mode selection pins to program memory address clear mode.
(5) Apply 8V to Vpp and 125 V to Vpp.
(6) Select program inhibit mode.
(7) Write data in 1 ms write mode.
(B) Select program inhibit mode.
(9) Select verify mode. If the write operation is found successful, proceed to step {10). If the operation is found
unsuccessful, repeat steps {7) to (9).
{10) Perform additional write for {number of repetitions of steps (7) to (9}) x 1 ms.
{11) Select program inhibit mode.
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{12} Increment the program memory address by one on reception of four pulses on the Xy pin.
{13) Repeat steps (7) to {12} until the last address is reached.
(14} Select program memory address clear mode.
{15} Apply b V to the Vpp and Vpp pins.
(16} Turn power off.

The timing for steps {2} to.(12) is shown below.

Repeat X times

Reset
. I . { Additional Address
'.-' r Write l Verify l write ‘T increment .]
Vpp 2
Vpp ¢
Vbb
GND
Vpp+1 -t
VDD  vpp _/_/
GND
XN I WAVAVAVA .
«
Dg to D7 ——( Data input ) ( 33"3”‘) -t Data input
N
wo __ /T N/ \_/ 7 \_/
*
MD; / \ /
3
MD2 ’ B
-
MD3 /
10.3 READING PROGRAM MEMORY
(1) Pull low the levels ot all unused pins to GND by means of resistors, Bring X to low level.

(2)

4)
(3
(6)
(7

~

8
{9)
(10)
()

~

Power ed by

Apply 5 V to Vpp and bring Vpp to fow level.

} Wait 10 us. Then apply 5 V to Vpp.

Set the mode selection pins to program memory address clear mode.

Apply 6 V to Vpp and 12.5 V to Vpp.

Select program inhibit mode.

Setect verify mode. Data is output sequentially one address at a time for each cycle of four clock pulses on the
xIN pin.

Select program inhibit mode.

Select program memory address clear mode.

Apply 5 V to the Vgp and Vep pins.

Turn power off.
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The timing for steps (2) to (9} is shown below.

—
(s

Vpp+t
VDD  vpp
GND

Vep
VPP vop _/J
GND

Dote b7 /\Data outoutX Data output X j: )—
t
MDg ’ \ ,
-

MD, —-

7k
e

MD2

—
MD3 / N \

2311
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11. ASSEMBLER RESERVED WORDS

Table 11-1 lists the reserved words defined in the uPD17P104 device file (AS17104).

Table 11-1 Reserved Words

Name Attribute Value Read/write Description
POAO FLG 0.70H.0 Read/write Bit O of port OA
POA1 FLG 0.70H.1 Read/write Bit 1 of port DA
POA2 FLG 0.70H.2 Read/write Bit 2 of port A N
POA3 FLG 0.70H.3 Read/write Bit 3 of port OA
POBO FLG 0.71H.0 Read/write Bit O of port OB
POB1 FLG 0.71H.1 Read/write Bit 1 of port OB
POB2 FLG 0.71H.2 Read/write Bit 2 of port OB
PO8B3 FLG 0.7tH.3 Read/write Bit 3 of port OB
POCO FLG 0.72H.0 Read/write Bit 0 of port OC
POC1 FLG 0.72H.1 Read/write Bit 1 of port OC
POC2 FLG 0.72H.2 Read/write Bit 2 of port 0C
POC3 FLG 0.72H.3 Read/write Bit 3 of port OC
PODO FLG 0.73H.0 Read/write Bit 0 of port 0D
POD1 FLG 0.73H.1 Read/write Bit 1 of port 0D
POD2 FLG 0.73H.2 Read/write Bit 2 of port GD
POD3 FLG 0.73H.3 Read/write Bit 3 of port 0D
8CD FLG 0.7EH.0 Read/write BCD arithmetic flag
PSW MEM 0.7FH Read/write Program status word
r4 FLG 0.7FH.1 Read/write Zero flag
cY FLG 0.7FH.2 Read/write Carry flag
CMP FLG 0.7FH.3 Read/write Compare fiag
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12, INSTRUCTION SET

12,1 INSTRUCTION SET LIST

bis
by to by, 0 1
BIN HEX
0000 0 ADD r. m ADD m, =i
0001 1 SUB . m SUB m, =i
0010 2 ADDC . m ADDC m =i
0011 3 SUBC r. m SUBC m, =i
0100 4 AND . m AND m =i
0101 5 XOR rnom XOR m. =i
o11o0 6 OR . m OR m. =i
RET
RETSK
0111 7 RORC ’
STOP s
HALT h
NOP
1000 8 LD T m ST m T
1001 9 SKE m, ®j SKGE m. Fi
1010 A
1011 B SKNE m, #i SKLT m, =i
1100 C BR addr CALL addr
1101 D MOV m, i
1110 E SKT m, ®n
1111 F SKF m, £n
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12.2 INSTRUCTIONS

Legend:
M : One of data memory n : Bit position ! 4 bits
m :Data memory address specified by {my. m.] of each bank  addr : One of program memory address : 11 bits
my : Data memory address high (row address} : 3bits au : Program memory address high : 3 bits
my. : Data memory address low (column address) : 4 bits ay : Program memory address middle : 4 bits
R : One of genera) register specified by [(RP), r] a; : Program memory address low : 4 bits
r : General register address low {column address! : 4 bits CYy : Carry flag
RP : General register pointer CMNP : Compare flag
rc : Program counter s : Stop releaze condition
SP : Stack pointer h : Halt release condition
STACK : Stack specified by (SP) [ ] : Address of M.R
i . Immediate data : 4 bits <) : Cuntents of M.R
g I Machine code
=01 Mmeznic | Operand Function Operation
- Op code | 3 bits | 4 bits | 4 bits
r.m Add memory to register Re— (R) + (\D 00000 | my, | m_ r
ADD
o m. =i | Add immediate data to memory Me (M) +i 10000 | my, | mp i
<
< r.m Add memory to register with carry Re (R} + (M) + (CY) [ 00010 [ mp | m r
ADDC
m. i | Add immediate data to memory with carry R— (M) + i+ (CY) 10010 | my | my i
r.m Subtract memory from register R~ (RY — (M) 00001 | my | my r
SUB
g m. £i | Subtract immediate data from memeory Me— (ND = 10001 | my | my i
£
2 r.m | Subtract memory from register with borrow Re (R} — (M) = (CY) | 00011 [ my | m¢ | ¢
SUBC
m. £i | Subtract immediale data from memory with borrow A~ (M) = i- (CY) 10011 | my | m i
SKE m. =i | Skip if memory equal to immediate data M—i. skip if zero 01001 | my | m i
E SKGE | m, =i | Skip if memory greater than or equal to immediate dala | M—i,skip if not borrow | 11001 [ my [ m_ i
E
S| SKLT |m. =i | Skip if memory less than immediate data M=-i. skip if borrow 11011 | my | mp i
SKNE | m, #i | Skip if memory not equal to immediate data M—i, skip if not zero 01011 | my | my i
m. #i | Logical AND of memory and immediate data M+— (M} AND i 10100 | my | my i
AND
& r.m Logical AND of register and memory R+~ (R) AND (M) 00100 | my | m r
1 -
i m. i | Logical OR of memory and immediate data M+ (M} OR i 10110 | my | m, i
© | OR
T r.m Logical OR of register and memory R+~ (R) OR (M) 00110 | my | m_ r
§ m, i | Logical XOR of memory and immediate data M~ (M) XOR i 10101 | my | m i
XOR
r.m Logical XOR of register and memory R~ (R) XOR (M) 00101 | my | m T
. |LD r.m Load memory of register R~ (M) 01000 | my | m T
<
‘g ST m,r Store register 10 memory (M)+R 12000 | my [ my r
[
MOV {m,2i | Move immediate dala to memory M+ 11101 | my | m i
Test memory bits, CMP —0
SKT m.Zn 3 - 110 | my | mg n
E then skip if all bits specified are true skip if M,=all "1
= .
Test memory bits, CMP -0
SKF m. = . 1M1 | my |y n
then skip if all bits specified are false skip if M,=all 70
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§ Machine code
& Mnemonk | Operand Function Operation
Op code | 3 bits | § bits | 4 bits
=
E BR addr Jump to the address I’C+—-ADDR 01100 | au au a
=
£
& RORC |r Rotate register right with carry (CY)—=(R)—CY 00111 | 000 | 0111 r
SP—(SP) -1
CALL |addr | Call subroutine STACK—({PC) +1}. 11100 | ay | aw | ap
PC—ADDR
< | RET Return 1o main routine fram subroutine PCISTACKL SP—{8PY +1 00111 { 000 | 1110 | 0000
u
Return 1o main routine from subroutine,then skip PC—(STACKL. SP—~(8P1 + 1
RETSK 00111 { 001 | 1110 | 0000
unconditionary and skip

STOP |s Stap clock STOP 00111 | 010 | 1111 s
= | HALT |h Halt the CPU,restart by condition h HALT 00101 [ on1 | 211 h
= | Nop No operation No Operation 00111 | 100 | 1311 | 0000
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13. ELECTRICAL CHARACTERISTICS (PRELIMINARY)

ABSOLUTE MAXIMUM RATINGS (T4 = 25 °C)

Supply Voitage Voo —0.3t0 +7.0 A
Supply Voitage Vep —0.3 to +13.5 v
POA, POC, POD —0.3to Vpp+0.3 v
input Voitage Vi
POB —0.3t0 +11 v
Output Volt v POA, POC, POD —0.3to Vpp +0.3 v
tput Voltage
° POB —0.31t0 +11 v
Each of POA, POB, POC, POD -5 mA
High-Level Output Current Ion
Totat of all pins —-15 mA
Each of POA, POB, POC, POD 30 mA
Low-Level Output Current loL
Total of all pins 100 mA
Operating Temperature Topt —40 to +85 °c
Storage Temperature Teg —65 to +150 °c
. ° 22-pin shrink DIP 400
Power Consumption P4 Ta=85"C mw
24-pin SOP 250

CAPACITANCE (T3 =25"C, Vpp =0V}

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITIONS
Input Capacitance Cin 15 pF f=1MHz
Q V for pins other than pins to be
1/0(*) Capacitance Cio 15 pF measured

* Input/output
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DC CHARACTERISTICS (T3 = —40 to +85 °C, Vpp = 2.7 t0 6.0 V)

CHARACTERISTICS SYMBOL | MIN. TYP. MAX. UNIT CONDITIONS
VIiH1 0.7 Vpp Voo v Other than the following pins and port
ViH2 0.8 Vpp Vop v POB and RESET
High-Level Input Voltage
VIH3 0.8 Vpp 9 v POB *)
ViHg Vpp-0.5 Voo v XiN
VLl 0 0.3 Vpp v Other than the following pins and port
Low-Level Input Voltage ViLz o 0.2Vpp v POB and RESET
Viws o 0.5 v XN
High-Level Qutput Voltage v Vpp-2.0 v Vpp =451 60V, IgH=~2mA
on POA, FOC, and POD OH  Vop-10 V| lon=-200ua
Low-Level Qutput Voltage v 2.0 v VDp=45t08.0V, oL~ 15mA
on POA, POB, POC, and POD oL 05 v loL = 600 kA
High-Level Input Leakage fLiH 5 HA ViN = VDD
Current an POA to POD ILIH2 10 HA VIN=9V ")
Low-Level Input Leakage
t — A VIN=
Current on POA to POD L s # N0V
High-Levet Output Leakage ILOH1 5 BA VouTt = Voo
Current on POA 10 POD 1LOH2 10 A Vout =9V {*)
Low-Level Output Leakage ) 5 a v ov
Current on POA 10 POD Lo “ out
Vpp =5V 10 %,
15 45 mA oo
Operation | fcc = 8.0 MHz
oo
mode Vpp=3V:10%,
250 750 HA
foe = 2.0 MHz
Vpp =5V t10%,
Power Supply Current 1.0 3.0 mA HALT foe = 8.0 MHz
'op2
o 200 600 a | ™% VoD =3V :10%,
" foo = 2.0 MHz
A 10 HA sTOP Vpp=5V10%
'op3
0.1 5 BA mode Vpp=3V:i0%

* When N-ch open-drain input/output is selected
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CHARACTERISTICS OF DATA MEMORY FOR HOLDING DATA ON LOW SUPPLY VOLTAGE
IN THE STOP MODE (T3 =—40 to +85 °C)

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITIONS
Data Hold Supply Voltege VDDDR 20 6.0 v
Data Hold Supply Current IDDDR 0.1 5.0 BA Vpppr =20V
Release Signal Set Time tSREL 1] Hs

AC CHARACTERISTICS (Ta = —40 to +85 °C, Vpp = 2.7 10 6.0 V)

CHARACTERISTICS SYMBOL MIN. TYP. MaX. UNIT CONDITIONS

1.9 33 us Vpp=45t060V

Internal Clock Cycle Time Ty
76 33 us

High/Low Level Width on FTrPBH 10

POBg and POB TeaL ue

High/Low Level Width on TRSH 10

RESET TRsL pe

DC PROGRAMING CHARACTERISTICS (Ta=25°C, Vpp = 6.0+ 0.25 V, Vpp = 126 + 0.5 V)

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITIONS
ViH1 0.7 Vpp Voo v Except Xyn
input Voltage High
ViH2 Vpp-0.5 Voo v XN
viLl 0 03 Vpp v Except X)n
input Voltage Low
VL2 0 0.4 v XN
Input Leakage Current Iy 10 HA ViN=ViLor V4
Output Vottage High VoH VpDp-1.0 v IpH = —1mA
Output Voltage Low VoL 0.4 v oL =1.6mA
Vpp Power Supply Current op 30 mA
Vpp Power Supply Current Ipp 30 mA MDO = Vi, MDY = Vi

Notes 1. Vpp must be under +13.5 V including overshoot.
2. Vpp must be applied before Vpp on and must be off after Vpp off.
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AC CHARACTERISTICS (Ta = 25 °C, Vpp =6.0 t 0.25 V, Vpp = 12.5 £ 0.5 V)

CHARACTERISTICS SYMBOL *1) MIN. TYP, MAX. UNIT CONDITION
Address Set Up Time{*2) to . . 2
MDO AS AS us
MD1 Setup Time to MDOY tM1s tOES 2 us
Data Setup Time to MDO{ tps tns 2 B
Address Hold Time(*2) to ¢ ¢ 2
5
MDDt AH AH »
Dats Hold Time to MDO1 10H toH 2 us
Data Output Float Delay Time N o 130
ns
from MDOt— OF ‘OF
Vpp Setup Time 1o MD31t typs tvps 2 us
Vpp Setup Time 10 MD31 tvDs tves 2 Hs
Initiat Program Pulse Width ?PW tPw 0.95 1.0 1.05 ms
Additional Program Pulse Width 10PW topw 0.95 21.0 ms
MDO Setup Time to MD11 tMOS tCES 2 us
Data Qutput Delay Time from
1 t 1 MDOQ = MD1 = Vv
MDO - oV DV I 0 = MD I
MD1 Hoid Time to MDOtT tM1H tOEH 2 us
IMIH * IMIR 2 50 us
MD1 Recovery Time to MDO! TM1R toR 2 HS
Program Counter Reset Time tPCR - 10 I’
Xy Input High, Low Level tXH.
IN fnpet Hi9 XH, - 0.063 s
Range XL
Xy Input Frequency fx - 8 MHz
Initial Mode Set Time ] - 2 us
MD3 Setup Time to MD1 1 tM3s - 2 us
MD3 Hold Time 1o MD14 TM3H - 2 Hs
MD3 Setup Time to MDOJ tM3SR — 2 Hs Read program memory
Data Output Delay Time from . t 2 Read o
rogram mem
Address(*2} DAD ACC b prog v
Data Output Hold Time from . o 130 Read ram memo
o r
Address{*2} HAD tOH * ead prog mory
MD3 Hold Time to MDOt tM3IHR - 2 us Read program memory
Data Output Float Delay Time . 2 Read X
from MD31— DFR - us ead program memory
Reset Setup Time 1RES 10 us

*1 Symbols for corresponding uPD27C256.
*2 Internal address signal is incremented by one at the falling edge of the third X|N input, and it is not connected to the pin.
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WRITE PROGRAM MEMORY TIMING

tRES

-—l tvps
3 -
Vep Vvep L «
VoD
vGN*D1 —-H [e— tvDs n Jh
oD o Ly
Vi
oD [ 4 xXH
GND
XiN
—
* /\ @
> <H
Do to D7 Tote Input) F Dot inot F—— —
—thsi—— —] —| 1D
‘|——| [ 10H oy [wF —=1{tD3| r-——tAH———o—-‘As—-' 3
MDg  § r ‘ als
—at tew ™ 0! toPw
L i N
MD4 T ¢
———
tPeRr=— mis ™MIH I J)
™MD 4 Al
2 — o]
k. ‘M3H
' - —
MD,
Lp— -

READ PROGRAM

Vep
Voo
GND
Vpp+

Voo

GND

Xin

Dg to D7

MDg

MDy

MD2

MD3

MEMORY TIMING

TRES
po— 1vpPS

g}

f==—tvDS

—C

Ji

IXH

A

0AD

HAD:

Data output d Data output g "
dh

W

)
—~
TM3HR ——1 l—

te— 1DFR

T
ALY

)1

1PCR fo—

nE

i

)

.

—qi-' M3sSR

W

3

:
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