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NEC Electronics Inc.

pUPD75P54/P64
4-Bit, Single-Chip,
One-Time Programmable (OTP)

CMOS Microcomputers With Serial I/O

T-49-19-59
Description Ordering Information
The uPD75P54 and uPD75P64 are 1024 x 8-bit on-chip, ~ PertNumber Package Type
one-time programmable (OTP) ROM versions of the  uPD75PS4CS 20-pin plastic shrink DIP (OTF)
mask ROMs, uPD7554 and uPD7564. They have the UPD75P640S
same functions as, and are pin-compatible with, their -
mask ROMs. Because of thelr programming capabili-  “ororoeG 20-pin plastle SOP (OTF)
ties, the uPD75P54/P64 are sultable for evaluation and ~ £PD75P64a
small lot production for system development. Thelr
unique features will be described in this data sheet. For "
infarmation about the base part uPD7554/64, please  Fin Configuration
refer to its data sheet. 20-Pin Plastic Shrink DIP or SOP (OTF)
Features ‘
POo/INTOVEP 31 \_/ 201 Vss
0 47 instructions (subset of uPD7500 set B) POY/SCK ]2 1901P113/07
o Instruction cycle: Po2/SOLya 18P P112/g
— External clock (uPD75P54): 2.86 s/700 kHz, 5 V P e Sy
—RC oscillator (IIPD75P54): 4#3/500 kHz, 5V P81/MD1 6 15[1P103 D3
— Ceramic osclllator (uPD75P64): Paamp2]7 140P102D2
2,86 us/700 kHz, 5V * CL2/MD3 (Paa/MD3) e 13[3P10y D¢
A s (o] I {] 12[1P10g /Dy
? Program memory (ROM) of 1024 x 8 bits = s1FReser
© Data memory (RAM) of 64 x 4 bits
B 8-bit tmerfevent counter e et s R HPO7SFSH .
O 8-bit serial Interface ABNAS50A
O /O lines: 16-uPD75P54; 15-uPD75P64
O Data memory retention at low supply voltage
o CMOS technalogy
o Low-power consumption
O Single power supply:
—4.5 t0 6.0 V normal operation
—6.0VOTP
O STOP, HALT standby functions

0 20-pin plastic shrink DIP or SOP (OTP)
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Pin Identification

Symbol Functlon

PO/INTO/Vpp 4-bit Input port 0/count clock Input/serial
W—_ Interface. Programming voltage supply
s . pinfor program mermory writefverify.
P0,/SO )

POySI

P8g-P8o/MDO-MD2 4-bit output port 8/OTP operation mode.
CL2/MD3 (P83/MD3) Connectlon for ceramlc resonator or RC
(No P83 on uPD75P64) (Note 1)

CL1 Connectlon for ceramic resonator or RC

Voo 4.6 to 6.0 V power supply, nermal
operation. 6.0 V for OTP.

RESET Reset input pin

P104-P103/D¢-D3 4-bit 1/Q port 10 and Dy-D3 during
programming wlte/verlfy.

Pl1g-P113/D4-D7 4-bit /O port 11 and D4-D7 during
programming write/verify.

Vgs Ground

Note:

(1) MDO-MD3 are used as mods select pins during programming.

PIN FUNCTIONS

P0o/INTO/Vpp, P01/SCK

P0,/SO, P0a/SI

(Port 0/Count Clock Input/Programming/
Serial Interface)

4-bit input port 0/count clock input/serial 1/O interface.
This port can be configured as a 4-bit parallel input port
or as the 8-bit serial I/O Interface, under control of the
serlal mode select register. The serlal Input Si (active
high), serial output SO (active low), as the serial clock
SCK (active low—synchronizes data transfer) comprise
the 8-bit serial' /O Interface. If POQ/INTO is unused,
connect it to ground. If any of P04-P0z are unused,
connect them to ground. The port is in the input state at
reset, .

P8y-P82/MD0-MD2, P83/MD3 (CL2/MD3)
(Port 8/Clock Input/Mode Selection for OTP)

4-bit output port 8. This port can sink 15 mA and
interface 12 V. P83 is a output port on the xPD75P64. On
the uPD75P54, CL2 Is one of the pins to which a resistor
for RC oscillation is connected. On the uPD75P64, CL2
is one of the pins to which a ceramic resonator is
connected. If any of P8y-P8, pins are unused, leave them
open. The port is in the high impedance state at reset.
MDO0-MD3 are used for OTP program memaory write and
road mode selection. There is no P83 on the uPD75P64.
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CL1 (Clock Input 1)

On the pPD75P54, CL1 is one of the two pins to which a
resistor for RC oscillation is connected. On the
wPD75P64, CL1 is one of the two pins to which a ceramic
resonator Is connected.

Vpp (Power Supply)

Positive power supply. 4.5 to 6.0 V for normal operation.
6.0 V for program memory write/verify.

RESET (Reset)

System reset input pin (active high). This pin is not
Internally connected to a pull-down resistor.

P104-P103/Dg-D3 (Port 10/Data 1/0)

4-bit 1/O port. This port can sink 10 mA and interface
12 V. If any of these pins are unused, connect them to
ground or Vpp in the input state, or leave open in the
output state. The port Is in the high impedance or
high-level output state at reset. Do-Ds are 4-bit I/O pins
for program memory write/verify.

P11¢-P113/D4-D7 (Port 11/Data 1/0)

4-bit 1/O port. This port can sink 10 mA and Interface
12 V. If any of these pins are unused, connect them to
ground or Vpp in the Input state, or leave open in the
output state. The port is in the high impedance or
high-level output state at reset. D4-D7 are 4-bit |/O pins
for program memory write/verify.

Vss (Ground)
Ground.
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Block Diagram

P0{/SCK  POg/S!
INTO ] Po2/SO l

, ! i
POg /INTON pp > CcP

Clock Control | “‘gg[ﬁ‘gg"' L—»! TostControl be—1I Serlal Interface

= SRR CRE
g i
oLy, V o

. Ports
) Latch
General Reglsters Buffer

Porto
Buffer

f1

p——— H(2) I L(4)
w:i:m:r; :> ",’,’;'é‘o%";’," Stack Pointer (6)
X 8 Bits Port 10
< Y
uffer
CcL ]

Data Mem:
f 1 aexeme K

Port 11
<_'_:> Latch
System Clock Stand By Butfer
Generator Control
A Vpp Vpp Vss Reset
CL2(P84)

For 75P54 and 75P64 (OTP)
For 7564
¢ For 7754/P54/Ps4

83YL-71608

FUNCTIONAL DESCRIPTION
1/0 Ports

Figure 1 shows the internal circuits at /O ports 0, 8, 10,
and 11.
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Figure 1. Interface at I/O Ports o
R Type A Type P-A
{fot Type W) Vob
VoD
Data ———1
Input Mask option for
N-ch mask devicas
L fn/Out

CMOS standard input buffer

Type B-B

input

Voltage
Detector

¥

VppNDD .
Switching |~ Ta PROM unit
Cireuit

When a voltage of 21 V [s applied to this pin, Vppis supplied to the PROM
unit. When input of Vss to VDD is appiied, VD Is supplied to this pin,

Type D
(for Types W and X)

VDD
Qutput
Nech
Oulput Disable ¢

Push-pull autput where output can be placed in high impedance
when a RESET inputis applied. P and N channals are tumed off,

Type P
vol
P-c

—:D%Fﬂ

Qutput Disable

i

Output Disable

——} N-ch

MDg-MD3 4———o< I_ -

Type Q-A

-0 CL1

RC
Oscillator {___

—o0 P83/MD3 (CLZMD3)

Mask
option
Jype O Tf?r mask

MDg —oK l———

D
h
e
In/Qut
——l N-¢h

Type R

Mask option for
mask devices

Type S
Voo

% Mask option for mask devices

B

Input

7]

49NR-6778

3-124




www.DataSheet.in

N b‘c ‘ UPD75P54/P64

T-49-19-59
Figure 1. Interface at I/O Ports (cont)
Type W Type X Type Y
Dtz Typa D Data—] Type D » Ceramic e
ypa o InVOut ype —0 in/Out i
Output Output Ogscillator
Disatls Voo Disable 1 Vop CL2/MD3
MD3
Mask option Mask option
Type A ——o0—o for mask +—o—0 for ma
< | devices él % devices

49NR-6788
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30E D

Table 1 compares the features of the uPD7554/64 and
their OTP versions, pPD75P54/P64.

Table 1. FProduct Differences and Comparisons, uPD7554/64 and uPD75P54/P64

M Lu27525 0025705 7

NEC

T-49-19-59

ltem - pPD7558 nwPD7564 uPD75P54 (OTF) uPD75P64 (OTP)
Instruction RC 4 us/ 4 ps/ 4 ps/
cyclo/system 500 kHz 500 kHz 500 kHz
clock (&) Extornal 2,86 s/ 2.86 ps/

700 kHz 700 kHz

Ceramic 3 pe/ ) 2.86 ps/
660 kHz 700 kHz
Instruction set 47 (set B) 47 (set B) 47 (set B) ) 47 (set B)
ROM or PROM 1024 x 8 mask ROM 1024 x 8 mask ROM 1024 x 8 one-time 1024 x 8 one-time
PROM PROM

RAM 64x4 64x4 64x4 64 x4
1/O port total 16 (max) 15 16 (max) B
Port 0 P0o-PO3 P0g-PO3 P0g-P0z/MDO-MD3 P0y-P03/MDO-MD3
PQp pin mask option Available Avallable None None
Port 8 P8y-P8s P8¢-F83 P8¢-P82/MD0-MD2 P84-P8o/MDO-MD2

P8y/CL2 P83MD3 CL2/MD3
Port 10 P109-P103 P104-P103 P10y-P104/Dg-D3 P104-P103/Dg-D3
Port 11 P11g-Pi13 Pi1g-Piig P11-P113/D4-D7 P119-P113/D4-D7
Timer/event 8-bit 8-bit 8-bit 8-bit
counter
Setlal Interface 8-bit 8-hit 8-bit 8-bit
Sense Input INTO, INTS, INTT INTO, INTS, INTT INTO, INTS, INTT INTO, INTS, INTT
Supply voltage 25t060V 27t0 60V 45t060V 45t0 60V
Process CMOS CMOS CMOs CMOS
Package 20-pin plastic SOP 20-pin plastic SOP 20-pin plastic SOP 20-pin plastic SOP

20-pin shrink DIP 20-pin shrink DIP 20-pin shrink DIP 20-pln shrink DIP

Qutput and I/O pins

N-channel open drain

N-channel open drain

N-channel open draln

N-channel open drain

Input pins Mask options Mask options No on-chip resistor No en-chip resistor
available available

RESET Mask optloris Mask optlons No pull-down resistor No pull-down resistor
avallable available
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pPD75P64 Application

Flgure 2 shows an example of an application circult for
remote-controlled data reception, key input, and LED
display for the uPD75P64.

Figure 2. Remote-Controlled Daia Reception, Key Input, and LED Display (xPD75P64)

SCK SCK Output} P11p Driver
SO sl CMOS] p11q pPABOC
sl so

Pitg chép Sel;.-ct
of Transfer
RESET Request

Master
Mlcrogomputer 8LEDS @ ’
pPO7508H/ pPD75P64
1PD7510H L

> L
s 3
3

< 2
> (> (I
P8
Outputj P81
OpenDrain) pgp
P12
f A F Y
Remo
(s)pnu;ll Amplifor onchio [F100 @ @ © &
Tgnals Clrcult INTo “"anit) P1og & & & &
KPC1473 Pull-Up) P10 & O & P
Resislo | prog & & P &
GL1 cL2 Key Inputd x4

=5
I I

49NR-6768
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OTP PROM (Program Memory Write and Verify)

The pPD75P54/P64 Is a, one-time programmable (OTF)
PROM version of the pPD7554/64. The OTP is pro-
grammed by the pins and thelr functions listed in table 2.
During OTP programming, addresses are updated by
inputting clocks, instead of addresses, from the CL 1 pin.

Table 2. OTP Access

Pin Functlon

Vep OTP programming voltage pin (normally Vpp)

CLi Address update clock input during programming

MDO-MD3 Mode selection during OTR programming

Dg-D7 8-bit data I/O pins during OTP programming

Vob Supply voitage pin: 4.5 to 6.0 V during hormal
opetation; 8 V during OTP programming

Notes:

The uPD75P54/P64 has no erasure window. The program memory
data cannot be erased with ultraviolet light.

OTP Operation Mode

The pPD76P54/P64 operates in the program memory
write/verify mode when +6 V is applied to Vpp and 21V
to Vpp. Mode pins MD0-MD3 select the operation modes
shown in Table 3.

Table 3. OTP Operation Mode Selection
Vpp = +21 Vi Vpp = +6V

MDO MD1 MD2 MD3 Operating Mode
H L H L

Program memory address clear (Note 2)

L H H H  Program memory write {Note 9)

L L H H  Program memaery verify (Note 4)

H X H H Program inhibit {Note 5)

Notes: .

(1) X=LorH.

2) While HLHL is belng applied, the program counter continues to
be cleared.

(3) While LHHH Is being applied, data applied to D0-D7 continue to
be written to the OTP.

(4) While LLHH Is being applied, the OTP contents at the address
that the program counter indicates continue to be output to
PO-D7.

(6) While HXHH Is being applied, the OTP continues to be nonac-
cessible, and D0-D7 remain at a high impedance level.
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Program Memory Write Procedure. The program mem-
ory write procedure follows (high speed write is en-
abled):

{1) Connect unused pins to Vgg through a pull-down
resistor. RESET is pulled up to Vpp through a resis-
tor, Hold CL.1 low.

{2) Supply 5V to Vpp and Vpp.

(3) Select the program memory address clear made.

{4) Change the voltage on Vpp to 6V, and on Vep to
21V,

(8) Select the program inhibit mode.
(6) Write data in the 1 ms write mode.
{7) Select the program inhibit mode,

(8) Select the verify mode. If data Is written correctly,
proceed to step 9; if data is not written correctly,
repeat steps 6-8.

(9) Perform an additional write of X (number of times a
write was performed in steps 6-8) x 1 ms.

(10) Select the program inhibit mode.

{11) Increment the program memory address by one, by
inputting four pulses to CL1,

(12) Repeat steps 6-11 until the end address occurs.
(13) Select the program memory address clear mode.
(14) Change the voltage on Vpp and Vppta 5 V.

(15) Turn off power.

The timing for steps 2-11 is shown in figure 3.
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Figure 3. Timing Diagram for OTP Program Memory Write

X Repelitions:

Write ———»F——Verify =———>|«—— Additional Write ——->l<———Addless lncrement—»l

/L.

VOD 1 = = =

Vrp —/
vep /
Vob

fL

Voo
Vop

CL1

c

o /\/\/\/\_
—

f—< {nput Data >

I { S
el \ 4

49NR-6798

Program Memory Read Procedure, The program mem-
ory read procedure follows:

(1) Connect unused pins to Vgg through a pull-down
resistor. RESET is pulled up to Vpp through a resis-
tor. Hold CL1 low.

(2) Supply 8V to Vpp and Vep.
(3) Selact the program memory address clear mode.

(4) Change the voltage on Vop to 6V, and on Vpp to
21V.

(6) Select the program inhibit mode.

(6) Select the verify mode. Data is read from “000H.”
Upon entry of a clock pulse to CL1, data is sequen-
tially output by one address in a cycle of four pulses.

(7) Pulse input to the CL 1. Program memory address Is
updated at the rising edge of the third pulse. Ad-
dress after updated one (+1) is updated every four
pulses. Repeat update to last address.

(8) Selsct the program memory address clear mode.
(9) Change the voltage on Vpp and Vpp to 5 V.

(10) Turn off power.

The timing for steps 2-9 is shown in figure 4.
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Figure 4. Timing Diagram for Program Memory Read

VPP == = = S
vep /
VoD ’
VDD +1 e o= = S~
Voo /
Voo
out ___/\/\/\/\/\/\/\/\/\/\a/ \
IC
*d
Dp-D7 ———(7 Output Data >< Output Data )( Output Bah >—
o
MDO / \
y .y

MD1

[
S

- oy
MD2 /
.

AINR-6808
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ELECTRICAL SPECIFICATIONS Capacitance
Ta = 25°C, Vpp = Vgg = 0 V; f = 1 MHz, Unmeasured pins
Absolute Maximum Ratings returned to Vss.
Ta = 25°C Parameter Symbol Min Typ Max Unit Conditions
Operating temperature, Topt -10to +70°C Input capacitance  C; 80 pF PO
Storage temperature, Tstqg -65 to +150°C 15 pF PO
Power supply voltage, Vpp -0310 +70V  Output capacitance Co 35 pF Port8
Input voltage, V, /O capacitance Cyo 35 pF Ports 10, 11 and
Except parts 10, 11 -0.3to Vpp +03V P04, POy

Poris 10, 11 (Note 1)
Ports 10, 11 (Note 2)

Output voltage, Vo
Except ports 10, 11
Ports 10, 11 (Note 1)

-0.3+to VDD +03V
-03t0 +13V

-03to Vpp +03V
~-031to Vpp +03V

Ports 10, 11 (Note 2) -03t6 +13V
Output current, high loy

One pin -5 mA

All output pins, total -15 mA
Output current, low o,

i 5mA
Ports 10, 11 16 mA
Port8 30 mA
All ports, total 100 mA

Power dissipation, Pp (Ta = +70°C)
Shrink DIP 480 mW
sopP 250 mW

Exposure to Absclute Maximum Ratings for extended periods may
affectdevice rellabllity; exceeding the ratings could cause permanent
damage. The device should be operated within the limits speclfied
under DC and AC Characterlstics.

Notes:

(1) CMOS /O or N-chaninel open drain + Internal pull up resistor.
(2) N-channel open drain I/O.

i
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(1) N-channel, open drain I/O ports.
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DC Characteristics, Normal Operation; Vpp = 4510 6.0V; Vgs = 0V
- Ta = ~10to +70°C
Paramoter Symbol Min Typ Max Unit Conditions
Input high voltage except CL.1 Vit 0.7 Vpp Vop v
Input high voltage CL1 Vig2 Vpp- 05 Voo \
Input high voitage ports 10, 11 (Note 1) ViHa 0.7 Vop 12 \
Input high voltage RESET ViHoR 0.9 Vpppr Vbopr + 02 v Data retention mode
Input low voltage except CL1 ViLt ] 0.3 Vpop v
Input low voltage CL1 ViLz 0 0.5 \
Input leakage current except CL1 It -3 k] sA 0V sV, sVpp
Input leakage current GL1 e -10 10 A oVsV, =V
Input leakage current potts 10, 11 ILia 10 (Note 1) sA Vi =12V
Qutput voltage high P04, POy, ports 8-11 Vo Vpp-20 ) v loy =~1mA
Qutput voltage low P04, POy, porta 10, 11 VoL 0.4 \' PQ4, POp: lo. = 1.6 mA;
Ports 10, 11: g, = 1.6 mA
Qutput voltage low ports 8, 10, 11 VoL 20 v Port 8: lgy, = 15 mA
Ports 10, 11: loL. = 10mA
Qutput leakage current lLoi -3 3 BA 0V =Vos Vpp
Output lsakage current ports 8-11 fLoz 10 (Note 1) BA Vo =12V
Supply voltage, data retention mode Vooos 20 6.0 v )
Supply current, normal operation lop1 400 1400 sA pnPD75P54: Vpp = 5V £10%;
R = 86 kO +2%
700 2300 A uPD76P64: Vpp = 6V £10%;
foc = 700 kHz :
Supply current, HALT mode lopa 120 400 pA #PD75P54: Vpp = 5V £10%;
R = 56 kQ 2%
450 1500 pA #PD 75P64: Vpp = 6V £10%;
foo = 700 kHz
Supply current, STOP mode Ibps 0.1 10 BA Vpp = 5.0V £10%
Supply current, data retention mode Ipoor 0.1 8 uA Vooor = 20V
Notas;
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DC Characteristics

(Notes 1 and 2)

HPD75P54/P64
T-49-19-59
, Programming Mode; Vpp = 6.0 = 0.25V; Vpp = 21 + 0.5 V,Vgg =0V

Ta = 25°C

Parameter * Symbol Min Typ Max Unit Conditions
Input high voltage except GL1 ViH1 0.7 Vpp Voo v

Input high voltage CL1 ViHz Vop ~ 0.5 Voo v

Input low voltage except CL1 ViL1 0 0.3 Vpp v

Input low voltage CL1 ViL2 0 05 v

Input leakage current I 10 BA Vi=VorVy
Qutput voltage high loy Vpp-20 v lon = ~1 mA
Output veltage low ) Vou 0.4 v loL = 186 mA
Voo supply voltage lop 30 mA

Vpp supply current lpp 30 mA MDO = Vj, MD1 = vy

Notes:r

(1) Vpp, Including an overshoot, should not exceed +22 V.
(2) Apply Vpp before Vpp, and out off after Vpp,

Figure 5. Recommended Circuits

RC Oscillation
cL1
R #PD75P54
oL2
Extemal Clock
CcMOS
cL1
pPD75P54
Open—] ClL2

Ceramic Resonatot

cL

#PD75P64
cL2

49NR-881A
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HPD75P54/P64
T-49-19-59
AC Characteristics, Normal Operation; Vpp = 4.5t0 6.0 V; Vss = 0 \'
Ta = ~10to +70°C
Parameter Symbol Min Typ Max Unit Conditions )
System clock oseillation frequency fco 400 500 600 kHz pPD75P54: R = 66 ki 2%
290 710 kHz uPD75P64: R = 100 ki +2%
External clock frequency, CL.1 fo 10 710 kHz wPD75P54; 60% duty
Oaclliation stabilization time tos 20 - ms #PD75P64 (Nots 1)
System clock rise time, CL1 tor 0.2 it}
System clock fall time, CL1 tor 0.2 us
System clock pulse widih tcH 07 50 ps
System clock pulse width, CL1 toL 07 &0 i) )
Event Input frequency {POg) fro 0. 710 kHz 50% duty
P0g rise time troRr 200 ns
P0g fall time teor 200 ns
POy pulse width, high tooH 07 s Vpp = 451060V
POg pulse width, low tooL 07 pne Vpp = 27V
INTO high time tioH 10 ns
INTO low time toL 10 us
RESET high time tasH 10 pe
RESET low time tasL 10 fit:3
RESET sétup tlme tsRs 0 us
RESET hold time tns 0 s
JTK cycle time twoy 20 us Input
25 s Qutput
BOK pulse width, high L 1.0 ue Input
SCK pulse width, low e 1.25 pe Qutput
81 setup time to SCK 1 sk 0.1 ps
S hold time after SCR 1 7 tkst o1’ us
SO output delay time after SCK 1 tso 0.85 us CL = 100 pF

' Notes:

(1) Hold the RESET signal at a high level untll osclllation becomes

stable.
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HPD75P54/P64
T7-49-19-59
1AC (g?gracterlstlcs, Programming Mode; Vpp = 6.0 £ 0.25 V; Vpp = 21 £0.5V,Vgg = 0V
s = 25°
Parameter Symbo!  Note 1 Min  Typ Max Unit  Conditions
Address setup time for MDO { (Note 2) tas s 2 us
MD1 setup time for MDO 4 tmis toes 2 us
Data setup for MDO ¢ tos tns 2 s
Address hold time for MDO T (Note 2) tAH tAn 2 us
Data hold time for MDOt o1 ton 2 us
MDO 1 to data output float delay time o tor 0 200 ns
Vpp sotup time for MD3 t tvps tvps 2 us
Vo setup time for MD3 t tvos tves 2 us
Initial program pulse width tow tew 095 1.0 1.05 ms
Additional program pulse width topw topw 0.95 21.0 ms
MDO setup time for MD1 * tos {cEs 2 ) 1S
MDO {to data output delay time tov tov 1 (Note 8) us MDO = MD1 =V
MD1 hold time for MDO * tuiy toen 2 ' BS  tayH + g = 50 ps
MD1 recavery time for MDO | twin ton 2  ps
Program counter reset time teon 10 ns
CL1 Input high- and low-level widths’ it L 07 s
CL1 Input frequency fx 710 kHz
Initial mode set time 4 2 us
MD3 setup time for MD1{ t tmas 2 us
MD3 hold time for MD1 1 taH 2 us )
MD3 setup time for MDO § tmash 2 us During program memory read
Address to data output delay time (Note 2)  tpap taco 2 ns '
Address to data output hold time (Note 2) tHAD ton 0 800 ns
MD3 hold time for MDO 1 ) tmaHR 2 us
MD3 ! to data output float delay time torR 2 us

Notes:

(1) Symboal of the corresponding sPD27C256.

(2) 1" Is added to the Internal address signal at the rising edge of
the third GL1 Input. The signal Is not input to the pin.

(3 Durlng CMOS output.
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Timing Waveforms
AC Test Points Test
| tol. tioH—>]

0.8Vpp
0.2Vph

INTO _\

ARNR-624A

4SNR-ST0A
Clock
14g
toL teH—
cuma N Vi N
' | l—ter  — L—th
1fpo
7 tpoLs I"—‘POH—‘
POp lnpul—\ ,1.‘ \i__
— tpoR  —= l=—1POF

RESET

RESET \

A0NR-485A

Serial Transfer
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