NEC

NEC Electronics Inc.

uPD7507/08
4-Bit, Single-Chip
CMOS Microcomputers

Description

The uPD7507 and 4PD7508 4-bit, single-chip CMOS
microcomputers have the uPD7500 series architecture.
The subroutine stack is implemented in RAM for
greater nesting depth and flexibility.

Thirty-two 1/O lines are organized into eight 4-bit
ports: input port/serial interface port 0, output ports 2
and 3,and I/O ports 1,4, 5,6, and 7.

The uPD7507 and 4uPD7508 execute 92 instructions of
the uPD7500 series A instruction set with a 5-us
instruction cycle time.

Maximum power consumption is 900 uA at 5V, less in
the HALT and STOP low-power modes.

The uPD75CGOS8E is a piggyback EPROM prototyping
chip thatis pin-compatible with uPD7507 and uPD7508.
A 2716 inserted into the top of the uPD75CGO8E
emulates the uPD7507's ROM. A 2732 emulates the
uPD7508's ROM. When emulating the uPD7507, the
user must take care to use only the first 128 RAM
locations. Although the uPD7507 and 4PD7508 can

Features

O Single chip microcomputer
0O Program ROM
— uPD7507: 2048 x 8-bit
— pPD7508: 4096 x 8-bit
— pPD75CG08: piggyback EPROM
O Data RAM
— puPD7507: 128 x 4-bit
— uPD7508: 224 x 4-bit
— uPD75CG08: 224 x 4-bit
[ 8-bit timer/event counter
O Four 4-bit general purpose registers
O Four vectored, prioritized interrupts
OO Executes 92 instructions of uPD7500 series A
instruction set
O 5 us instruction cycle/400 kHz external clock
O Two standby modes
O 32 1/0 lines
O Low-power HALT and STOP modes

Ordering Information

Max Frequency

operate over a range of 2.5 to 6.0 V, uPD75CGO8E  *part Number Packape Type of Operation
operation is limited to 5 V £10%. LPDTS07C 40-pin plastic DIP 410 KHz
Table 1 summarizes the differences among uPD7507,  ,pp7507CU 40-pin plastic shrink DIP 410 kHz
uPD7508 and uPD75CGOBE. 4PD7S07GC00 —_52-pin plastic QFP #0kHz
/ . .
Table 1. Features Comparison uPD7508C _40-pin plastic il #10kHz
LPOTSCROBE LPDT507/7508 #PD7508CU -// go-p!n plastfc shrink DIP 410 kHz
Program memory 2K x 8 EPROM (2716) 2K x 8 masked ROM (7507)  “PD7508GC-00 -7 52-pin plastic QFP 410 kHz
4K x 8 EPROM (2732) 4K x 8 masked ROM (7508) uPD75CGOSE / 40-pin ceramic piggyback DIP 410 kHz
Data memory 24 x4 128 x 4 (7507) * A 3-digit mask identification code is added to the part number by
224 x 4 (7508) NEC at the time of code verification.
Data retention No Yes
mode
Power supply 5V +10% 27t060V
Package types 40-pin ceramic 40-pin plastic DIP
piggyback DIP 40-pin plastic shrink DIP

52-pin plastic QFP

50271 (NECEL-542)
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Pin Configurations

40-Pin Plastic DIP and Plastic Shrink DIP

52-Pin Plastic QFP

3-20

1~ apx fEfdfggeTiiide
P2o/PSTS [ 2 2 H vss HEHHHEAHHEHHAA
”"PTOUTE 3 38 g Péa D]:‘/ 52 51 50 49 4B 47 45 45 44 43 42 41 40 v
P220]4 37 [ Paz NC 1 39 [110 P2
P23 s 36 [1 Pay P73 (1] 2 38 [177 P22
Pige 35 1 pag RESET [1T] 3 O 37 [T p21/PTOUT
Pi]7 34 [1 ps3 NC [T « 36 [T P20/PSTB
P1 8 33 [] ps:
P1:EQ g az]psj C,:%: :E::
S
PG 3 31 Ps vop (I 7 4PD7507/08 33 [T Voo
P31 11 a 30 {1 P63 NC (1] @ nbmx
::2E 2 3 2 g :2 cz e 31 D vss
3 13 28 1 [mam R T Pa:
P70 (] 14 27 11 Péo PW::::J o :1 z ::I‘r]] Ncs
:;’ E :: :5 g ::://:Io Po4/8EK (T1] 12 28 |1 Pz
2 5 o b Ne
P73 4 17 24 [1 P01/5CK e \1314 15 16 17 18 19 20 21 22 23 24 25 2627
et M St R EEEEELLE
Vop [] 20 21 [] cL2 g%gﬁfitﬂﬁﬁi‘f{
83-003454A ® B3-003455A
40-Pin Ceramic Piggyback DIP Pin Identification
x2 S 20 xi1 40-Pin DIP, Shrink DIP and Piggyback DIP
P2o/PSTB [] 2 4PD75CGOSE 39 ves No Symbol Fanction
P24/PTOUT [] 3 [1Pas . y
P2z [ 4 ; [ P4y 1,40 X2, X1 Crystal clock/external event input port
:’ - : 3 g:‘ 2-5 P2/ PSTB, Output port 2/output strobe pulse,
P1°E . 4 :‘PS" P24/PTOUT, timer out F/F signal
1 3
P12 8 s [ ps2 P2y P23
Pize _s, 1 ps, 6-9 P1g-P13 170 port 1
:::' E :‘1’ N g::: 10-13 P3g-P3; Output port 3
P3z 12 9 b e, 1417 P7g-P73 1/0 port 7
:j=E . g:' 18 RESET RESET input
o 0
P71 15 [1 Poa/si 19, 21 CL1,CL2 System clock inputs
::: E :: g:::::c'ix 20 Vpo Positive power supply
RESET []18 [ Pop/INTO 22 INT1 External interrupt
cLigse 22 F1INTY 23-26 POg/INTO, Input port 0/external interrupt, serial
Voo 20 Ll Bl P04/5CK, 1/0 interface
83.003779A P0,/S0,
P03/S!
27-30 P6gy-P63 1/0 port 6
31-34 P5¢-P53 1/0 port 5
35-38 P43-P4, 1/0 port 4
39 Vss Ground
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Pin Identification (cont)

28-Pin EPROM Sockef on Piggyback DIP

No. Symbol Function

1,2 NC Not connected

3-10 Ar-Ag Address bits 7-0

1113 lg-l2 Data bits 0-2

14, 22 Vss Ground

15-19 I3-l7 Data bits 3-7

20 CE Chip enable

21,23 Aqg-Aqq Address bits 10, 11

24,25 Ag, Ag Address bits 9, 8

26,28 Vop Positive power supply

27 MSEL Memory select

52-Pin QFP

No. Symbol Function

1,4,6,8,13, NC Not connected

14, 27, 29,

35, 40, 45

2, 50-52 P7¢-P73 1/0 port7

3 RESET RESET input

59 CL1, CL2 System clock inputs

7 Voo Positive power supply

10 INT1 External interrupt

1,12, PO/ INTO, Input port 0/external

15, 16 P04/SCK, interrupt, serial 170
P0/S0, interface
PO3/SI

17-20 P6g-P63 170 port 6

21-24 P5¢-P53 110 port 5

25,26 P43-P4g 1/0 port 4

28, 30

31 Vss Ground

32,34 X1, X2 Crystal clock/external

event input

33 Vop Positive power supply

36-39 P2o/PSTB, 4-bit output port 2/output
P24/PTOUT, strobe pulse, timer out
P29, P23 F/F signal

41-44 P1p-P13 170 port 1

46-49 P3¢-P33 Output port 3

Pin Functions

P0g/INTO, P0¢1/SCK, P02/SO, P03/SI [Port 0/
External Interrupt, Serial Interface]

4-bit input port/serial 1/0 interface. This port can be
configured as a 4-bit parallel input port or as the 8-bit
serial 1/0 interface under control of the serial mode
select register. The serial input Sli, serial output SO
(active low), and the serial clock SCK (active low), used
for synchronizing data transfer, make up the 8-bit
serial 1/0 interface. Line PQg is always shared with
external interrupt INTO, a rising edge-triggered inter-
rupt. If POg/INTO is unused, it should be connected to
Vgs. If P0/SCK, P0,/SO, or P03/Si are unused, connect
them to Vgg or Vpp.

P1o-P13 [Port 1]

4-bitinput/three-state output port. Data output to port 1
is strobed in synchronization with a P2o/PSTB pulse.
Connect unused pins to Vgg or Vpp.

P2¢/PSTB, P21/PTOUT, P22, P23 [Port 2]

4-bit latched three-state output port. Line P2 is shared
with PSTB, the port 1 output strobe pulse. Line P24 is
shared with PTOUT, the timer out F/F signal. Leave
unused pins open.

P3¢-P33 [Port 3]

4-bit latched three-state output port. Leave unused pins
open.

P4g-P43 [Port 4]

4-bit latched three-state output port. Can also perform
8-bit parallel I/O with port 5. In input mode, connect
unused pins to Vpp or GND. In output mode, leave
unused pins open.

P53-P5¢g [Port 5]

4-bit input/latched three-state output port. This port
also performs 8-bit parallel 1/0 with port 4. In input
mode, connect unused pins to Vgg or Vpp. |n output
mode, leave unused pins open.

P63-P6p [Port 6]

4-bit input/latched three-state output port. The port 6
mode select register configures individual lines as
inputs or outputs. In input mode, connect unused pins
to Vgg or Vpp. In output mode, leave unused pins open.
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P7¢9-P73 [Port 7]

4-bit input/latched three state output port. In input
mode, connect unused pins to Vgg or Vpp. In output
mode, leave unused pins open.

X2, X1 [Crystal Clock/External Event input]

Connect a crystal oscillator circuit to input X1 and
output X2 for crystal clock operation. Alternatively,
connect external event pulses to input X1 and leave
output X2 open for external event counting. If X1 is not
used, connect it to ground. If X2 is not used, leave it
open.

CL1, CL2 [System Clock Input]

RESET [Reset]

A high level input to this pin initializes the uPD7507/08
after power up.

INT1 [Interrupt 1]

External rising edge-triggered interrupt. Connect to
Vgs if unused.

Vpp [Power Supply]

Positive power supply. Apply a single voltage in the
range 2.7 to 6.0 V for proper operation.

Vss [Ground]

. Ground.
Connect a 82 kQ resistor across CL1 and CL2, and
connect a 33 pF capacitor from CL1 to Vgs. Alter-
natively, connect an external clock source to CL1 and
leave CL2 open.
Block Diagram
P03/SI
P02/SO
P04/SCK
X1 x2 INT1 INTO/POg
l NTT l ¢ INTS
Count | |  Clock Timer/Event Interrupt Serial 1/0
Gfl:::l':or l—w Cc‘i,r“c':?ll 1 counter [~ conroiler Ir:l';ﬂu:e
LOTOU‘ Port 0
cL Butfer o0y
Port 1
Program Counter Port 2
Lalch 4 > P2p-P23
But J—
‘\ ; General Registers. — ( P2y/PSTB )
T G
D [4] ! E (4] Port 3 Fa/PTOUT
SIS T e
P Me -
2048 x :g::;lom E,;r;ynsm] Instruction Stack Pointer [8]
4096 x B-Bit ROM [P D7508] ) Decoder Data Memory iy
128 x 4-Bit ROM [LPD7507] <::> <::> aL::f:r <§>P4Q-Pl3

224 x 4-Bit ROM [P D7508]

Controt

Generator

cL1 cL2 RESET

Voo Vss

CcL @ Port S
Latch PSg-P53
Bufter
System
Clock Stanaby Port 6

Latch
Butfer

¢> PéorPea
G> PT0-P73

Port7
Latch
Buflter

<

83-003470C
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Memory Map

Figure 1 shows the ROM memory map of the
uPD7507/08.

Clock Control Circuit

The clock control circuit consists of a 4-bit clock mode
register (bits CM4 and CMy), prescalers 1,2, and 3, and
a multiplexer. It takes the output of the system clock

Figure 1. ROM Map generator (CL) and count clock generator circuit (X). It
also selects the clock source and divides the signal
Address Address according to the setting in the clock mode register. 1t
e tee autputs the count pulse (CP) to the timer/event counter.
o [FTe[STa S Z T 0] ooon LESET Pulse Vectors Program Figure 2 shows the clock contro! circuit.
1 O10H  Counter Interruph vecion. Table 2 lists the codes set in the clock mode register by
f;;:}‘:‘f;‘:;::’::mmﬂ o the OP or OPL instruction to specify the count pulse
2 0204  Serlal Interface Interrupt] frequency.
Vectors Execulion to 020H
J s 030H :INT: [Exé.mll':nlem u
g ectors Execufion fo Table 2. Selecting the Count Pulse Frequency
g s c; tm, Mg Fraquency Selectsd
E ‘E’ 192 °°°"’ LHLT Instruction 0 0 0 CL/256
& 5 207 ocFn | Reterence Table 0 0 1 X/64
5 208 DDOH} CALT Insiruction
255 OFFH Reference Table 0 1 0 X
0 1 1 X
1023 3FFH 1 0 0 CL/32
1024 400H
1 0 1 X/8
2047 TEEH ol natruction 1 1 0 Not used
2048 entry for uPDT507
1 1 1 Not used
Last address for
4095 FFFH CALL insiruction
entry for uPD7508
83.003%08 CM3 TOUT Signal
0 Disabled
1 Enabied
Figure 2. Clock Control Circuit
Q Internal Bus /
OP, OPL
System Clock mm CMm1 Clock Mode Register
Qsciliator
To Timer
jCL1
Prescaler 1 MPX
Prescaier 2 r
/-7-[; [1/8] Pmrf/‘:]e ? I"—’
MPX
L
| — | ﬁ
}-—IM'\- X2 {i } Fl"i’morlEvcnl Countern)
Crystal Clock Oscillator/
Event Counter Input
83-0034578
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Timer/Event Counter

The timer/event counter consists of an 8-bit counter,
an 8-bit modulo register, an 8-bit comparator, and-a
timer out flip-flop as shown in figure 3.

The 8-bit count register is a binary 8-bit up-counter
which is incremented each time a count pulse is input.
The TIMER instruction, a RESET signal, or an INTT
coincidence signal clears it to 00H.

The 8-bit modulo register determines the number of
counts the count register holds. The TAMMOD in-
struction loads the contents of the modulo register.
RESET sets the modulo register to FFH.

The 8-bit comparator compares the contents of the
count register and the modulo register and outputs an
INTT when they are equal.

Figure 3. Timer/Event Counter

6 Internal Bus ?

A TAMMOD*

TCNTAM*

INTT
p— (Coincidence
Signal)

Count Hold

cp Circuit

(!T%:r! 1]
0 Seria
m ™ Interface

and Port 2)
CLR

TIMER*
RESET

Note:
1) CP is count pulse selected by the clock mode register.
2) *Execution of instruction.

83-003600A
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Serial Interface

The 8-bit serial interface allows the uPD7507/08 to
communicate with peripheral devices such as the
#PD7001 A/D converter, the uPD7227 dot matrix LCD
controller/driver, and other microprocessors or micro-
computers. Figure 4 shows the serial interface.

The serial interface consists of an 8-bit shift register, a
3-bit SCK pulse counter, the Si input port, the SO
output port, the SCK serial clock 1/0 port, and a 4-bit
serial mode select register (MSR). The MSR selects
serial 1/0 or port 0 operation.

Figure 4. Serial Interface

‘ internal Bus j
oP*
8 “TAMSIO
“p q r t_ b opL
“PL 4 *TSIOAM 8 4
1 T T T I I I
N | i i
PO3ISI 1> 8-Bit Shift Register — Shilt Mode Register
| ! t
—> | T T T T T TT T
PO2ISO 0—— ‘Ir‘r sM3
(Ta Interrupt
T ¢ )
1 I
E I } 3.Bit Count —
D ]
1
P04/SCK 009
TOUuT
@
POg/INTO O- b‘h—’ INTO RS FIF
R INTS
(To Intsrrupt Circul)
* Command Executlon
@ System Clock
Q Sfe————*SiI0
83-003014B
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Interrupts

The uPD7507/08 has four vectored, prioritized inter-
rupts. Two of these interrupts, INTT and INTS, are
internally generated from the timer/event counter and
serial interface, respectively. INTO and INT1 are
externally generated. Table 3 is a summary of the four
interrupts. Figure 5 is the block diagram.

Table 3. uPD7507/08 Interrupts

Source Function Location Priority ROM Vector Address
INTT Coincidence in timer/event counter Internal 1 10H
INTS Transfer complete signal from serial interface Internal 2 20H
INTO INTO pin External 2 20H
INTH INT1 pin External 3 30H

Figure 5. Interrupt Block Diagram

\ Internal Bus J
. .
SKI‘——é B ‘iw—m
T
INT Enable [ M‘."‘L
Test Controd Reglstsr : Em.bler
T 0/S | FF
Serial MSR Bit 3 L ]
cL
Sync
INT1O Edge s wm |
Multiplexer 3 l I
INTS Detect r ROF
Nonsync
Edge S intors | N
P1D/INTO O——] Detect R ROF Priority vl
Control L Generator
slo* Nonsync

“Command Execution Release

T ot | S L W ] D
Timer*
—
L —

83-0034338
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System Clock and Timing Circuitry Figure 6. RC Circuit Connection
Timing for the yPD7507/08 is internally generated
except for a frequency reference, which can be an RC .
circuit or an external clock source. Connect the vsso—|pp—fcut
frequency reference to the on-chip osciliator for the
feedback phase shift required for oscillation. Figure 6
shows the connection for an RC circuit. Figure 7 shows oL
the connection for an external clock source.
B3-002994A
The internal oscillator generates a frequency in the
range 60 kHz to 300 kHz depending on the frequency Figure 7. External Clock Source Connection
reference. For example, at Vpp =5V, an 82-kQ resistor
and a 33-pF capacitor generate a frequency of 200 kHz.
The oscillation frequency is fed to the clock control g:g'__. cut
circuit. It is divided by two and the resulting signal is
fed to the CPU and serial interface as shown in figure 8.
Table 4 shows the operating status of the various logic o2
blocks under the three power down-modes.
83-002995A
Figure 8. System Clock Circuitry
X Rt e Clock Conirol Timer/Event
e "t o] o [
Puise
icP) ]
gyslem
CL1 ———» tock ¢
System Clock ; 1:::1':::9 [ INTS
Oscillator I-—
cL2 External SCK Source
Le] Q
STOPF/F HALT F/F
R s R S
I—G_L O HALT Exewll;n
sTop Executi;n
V& o Release
\J—o Resel
83-0034608
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Table 4. Power-Down Operating Status

Power-Down Mode

Logic Block HALT STOP Data Retention Mode
System clock (Note 1) Disabled Disabled

X2 Normal Normal Disabled

CPU Disabled Disabled Disabled
RAM Data retained Data retained Data retained
Internal registers Data retained Data retained Data retained
Timer/event counter Normal (Note 3) Disabled
Serial interface (Note 2) {Note 2) Disabled
INTO Normal Normal Disabled

INT1 Normal Disabled Disabled
RESET Normal Normal (Note 4}
Note:

(1) Supplied to timer/event counter but not to CPU or serial interface.

(2) Can function normally if the serial MSR is set to get the SCK signal externally or from the TOUT signal.

{3) Can function normally if the clock MSR is set to use X1 as the source for the count pulse.
{4) Toenter the data retention mode, raise RESET while Vpp is lowered. Toend the data retention mode, raise RESET when Vpp is raised, then

lower it. INTT, INTO, INTS or RESET releases the STOP mode. RESET or any interrupt releases the HALT mode.
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1/0 Port Interfaces

uPD7507/08

Figure 9shows the internal circuit configurations at the

1/0 ports.
Figure 9. Interface at Input/Output Ports
Type A Type E
P02/S0O, P49-P43, PSo-P53, P60-P63, P19-P13, P7g-P73
Vobb Voo
P-ch
E{ Input/
Output
-—e Input
Output
Disabte
N-ch
N-ch Voo Vss
P-ch
Vss :3 l—l
Type B tn
P0g/INTO, P03/SI, RESET, INT1 ’_J
_D_ 0 Input Neh
Vss
Type F
Type D L
P30-P33, P20/PSTB, P21/PTOUT, P22-P23 PO1/SCK
Vob
Vbo
Pch P.ch
Data _:i ) I
Data j ) |
o input/
Output éE Output
I;)'ulznln l;)l‘s‘;%llle‘
isable
N-ch N-ch
Vss
Yoo A/‘
In \_]]',
B3-003860C
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Absolute Maximum Ratings Capacitance

Ta=25°C Ta=25°C,Vpp =0V

Operating temperature, Topt —10 to +70°C Limits Test
Storage temperature, Tg1g —65 10 +150°C Parameter Symbol Typ Max Unit Conditions
Power supply voltage, Vpp —03t0+7.0V Input capacitance Cy 15  pF f=1MHz,

" _ - unmeasured pins
All input and output voltages 0.3to Vpp + 0.3V Output capacitance  Cp 15  pF returned to Vss
Output current high, loy

One pin —17 mA 1/0 capacitance Cio 15  pF
All pins, total —30 mA
Output current low, g
One pin 17 mA
Ports 1,2,3,7 25 mA
Ports 4, 5,6 25 mA

Comment: Exposing the device to stresses above those listed in
Absolute Maximum Ratings could cause permanent damage. The
device is not meant to be operated under conditions outside the
limits described in the operational sections of this specification.
Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

DC Characteristics 1

For Vpp = 2.5 to 3.3 V (7507, 7508 only)
Ta=—101to +70°C

Limits Test
Parameter Symbol Min Typ Max Unit Conditions
Input vottage, high Vi1 0.8 Vpp Vpp v Except CL1, X1
ViH2 Vpp — 0.3 Vop v CL1, X1
VIHDR 0.9 Vpppr Voppr + 0.2 v RESET, data retention made
Input voltage, low Vi1 0 0.2Vpp v Except CL1, X1
ViL2 0 0.3 v CL1, X1
Output voltage, high VoH Vpp— 05 v loy = —80 A
Output voltage, low VoL 05 v loL = 350 A
Input leakage current, high ILIH1 3 pA Except CL1, X1; V| =Vpp
VL iH2 ’ 10 A CL1, X1
Input leakage current, low (] -3 pA Except CL1, X1, V}=0V
Vi —10 A CL1, X1
Output leakage current, high ILoH 3 uA Vo = Vpp
Output leakage current, low ILoL -3 A Vo=0V
Supply voltage VppoR 2.0 v Data retention mode
Supply current oD+ 50 250 HA Normal operation, Vpp = 3V £10%;
R =240 kQ +2%, C = 33 pF 5%
35 230 HA Normal operation, Vpp =25V,
R = 240 kQ +2%, C = 33 pF +5%
lop2 0.3 10 uA Stop mode, X1 =0V, Vpp =3V +10%
0.2 10 ©A Stop mode, X1 =0V, Vpp=25V
\DDDR 0.2 10 uhA Data retention mode, Vpppr =20V
3-30
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DC Characteristics 2 (H 7%
For Vpp =2.710 6.0 V (75CGOS8E, 5 V +10%)
Ta=—101t0 +70°C
Limits Test
Parameter Symbol Min Typ Max Unit Cenditions
input voltage, high ViH1 0.7 Vpp Voo V  ExceptCL1, X1
Ving Vpp — 0.5 Voo v CL,x1
VIHDR 0.9 Vpppr Vpopr + 0.2 V  RESET, data retention mode, 7507/08 only
input voltage, low Vit 0 0.3 Vpp VvV Except CL1, X1
ViLe 0 0.5 vV CL,Xt
Output voltage, high VoH Vpp— 1.0 V  lgh=—1.0mA; Vpp =45 to 6.0V, 7507/08 only
Vpp—05 v lgy = —100 A, 7507/08 onty
VoH1 Vpp — 1.0 v lgy = —1.0 mA, 75CGO8E only
Vonz2 Vpp —0.75 V  lgy=—5.0 mA, 75CGOSE only
Output voltage, low VoL 04 V gt =16mA; Vpp=4.5106.0V, 7507/08 only
0.5 V gL =400 uA, 7507/08 only
04 vV lgL =—1.6 mA, 75CGOBE only
Input current, high M 300 pA  75CGO8E only, V) = Vpp, MSEL
Input current, low i —200 pA  75CGOSE only, Vi =0V, lg-l7
Input leakage current, high e 3 uA  Except CL1, X1; V) =Vpp
lun2 10 A CL1L,X1
Input leakage current, low lua -3 pA  ExceptCL1, X1, V=0V
e —-10 wA  CL1,X1
Qutput leakage current, high ILon 3 pA Vp=Vpp
Output leakage current, low ItoL -3 pA Vp=0V
Supply voltage VbDDR 20 V  Data retention mode, 7507/08 only
Supply current lpp1 300 900 #A  Normal operation, Vpp =5 V £10%;
R = 82 kQ +2%, C = 33 pF £5%
70 300 pA  Normal operation, Vpp =3 V £10%;
R = 160 kt +2%, C = 33 pF +5%, 7507/08 only
Ipo2 1.0 20 pA  Stop mode, X1 =0 V; Vpp =5V +10%, 7507/08 only
03 10 #A  Stop mode, X1 =0V, Vpp =3 V +10%, 7507/08 only
2 20 #A  Stop mode, X1 =0 V; Vpp =5V +10%, 75CGOBE only
IpppR 0.2 10 #A  Data retention mode Vpppgr = 2.0 V, 7507/08 only
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AC Characteristics 1

ForVpp =2.710 6.0 V(75CG08, 5 V +10%)
Ta=—10t0 +70°C

Limits Test

Parameter Symbol Min Typ Max Unit Conditions
System clock frequency fco 150 - 200 240 kHz Vpp =5.0 V £10%; R = 82 kQ 2% (Note 1)

75 100 120 kHz  Vpp = 3.0 £10%; R = 160 kQ +2% (Note 1), 7507/08 only

75 135 kHz Vpp = 3.0 £10%; R = 160 kQ +2% (Note 1), 7507/08 only

fc 10 410 kHz CL1, external clack, 50% duty;
Vpp = 4.51t0 6.0V, 7507/08 only, Vpp = 5 V £5%, 75CGOBE only

10 125 kHz  CL1, external clock, 50% duty; Vpp = 2.7 V, 7507/08 only

10 300 kHz  CL1, external clack, 50% duty; 75CGOSE only
System clock rise and fall  tcp. tor 0.2 us  CL1, external clock

times

System clock pulse width ten: too 12 CL1, external clock; Vpp = 4.5 to 6.0V, 7507/08 only

50 us
4.0 50 us  CL1, external clock; Vpp = 2.7 V, 7507/08 only
1.5 50 wus  CL1, external clock, 75CGOSE only
1.2 50 s CL1, external clock; Vpp = 5 V £5%, 75CGOSE only
Counter clock frequency fxx 25 32 50 kHz X1, X2, crystal osciliator
x 0 410 kHz X1, external pulse input; 50% duly;
Vpp = 4.5t0 6.0 V, 7507/08 only
0 125 kHz X1, external pulse input, 50% duty;
Vpp = 2.7V, 7507/08 only
0 300 kHz X1, external pulse input; 50% duty, 75CG08 only
0 410 kHz X1, external pulse input; 50% duty;
Vpp = 5 V £5%, 75CGO8E only
Counter clock rise and fall  tyg, txF 0.2 us X1, external pulse input
times
Counter clock pulse width  txy, txr 12 us X1, external pulse input; Vpp = 4.5 to 6.0 V, 7507/08 only
40 us X1, external pulse input; Vpp = 2.7 V, 7507/08 only
15 us X1, external pulse input, 75CGO8E only
1.2 us X1, external pulse input; Vpp = 5 V 5%, 75CG08E only
SCK cycle time tkcy 30 uS SCK as input; Vpp = 4.510 6.0 V, 7507/08 only
Vpp = 5 V 5%, 75CGOSE only
8.0 us  SCK as input, 7507/08 only
4.9 us  SCK as output; Vpp = 4.5 to 6.0 V, 7507/08 only
Vpp = 5 V £5%, 75CGO8E only
16.0 us  SCK as output, 7507/08 only
40 us  SCK as input, 75CGO8E only
6.7 us  SCK as output, 75CGOSE only
SCK pulse width tyH tKL 1.3 us  SCK as input; Vpp = 4.5 10 6.0 V, 7507/08 only
Vpp = 5 V 5%, 75CGO8E only
40 us  SCKasinput
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NEC

nPD7507108
AC Characteristics 1 (cont)
ForVpp=2.710 6.0 V (75CGO08, 5 V +10%)
Ta=—1010 +70°C
Limits Test
Parameter Symbol Min Typ Max Unit Conditiens
SCK pulse width [ 22 SCK as output, Vpp = 4.5 ta 6.0 V, 7507/08 only
Vpp = 5 V £10%, 75CG08 only
8.0 us SCK as output, 7507/08 only
18 s SCK input, 75CG08E only
30 us SCK as output, 75CGO8E only
SI setup time to SCK ! tsiK 300 RS
SI hold time after SCK 1 tys| 450 ns
SO delay time after SCK ¢ txso 850 ns Vpp = 4.5 to 6.0 V, 7507/08 only
Vpp =5 V +10%, 75CGOSE only
1200 ns 7507108 only
Port 1 output setup time to PSTB 1 tpsT (Note 2) Vpp =4.5106.0 V, 7507/08 only
Vop = 5 V £10%, 75CGOBE only
{Note 3) uS 7507/08 only
Port 1 output setup time to PSTB 1 tgyp 100 ns Vpp =4.51t0 6.0V, 7507/08 only
Vpp =5V +10%, 75CGOBE only
100 ns 7507/08 only
PSTB pulse width tsTL {Note 2) HS Vpp = 4.5 to 6.0 V, 7507/08 only
Vpp = 5 V +10%, 75CGOBE only
(Note 3) us 7507/08 only
INTO pulse width tioH: tioL 10 us
INT1 pulse width tiaHs L 2Hge us
or 2/fg
RESET pulse width tRSH. tRSL 10 us
RESET setup time tsRs 0 ns 7507108 only
RESET hold time thAs 0 ns 7007/08 only
Note:

(1) RC network at CL1 and CL2; C = 33 pF is%,|AC/°C|S 60 ppm.

(2) (10%) + 2(fgc or fc in kHz) — 0.8 ws.
{3) (103) + 2(fcc or f in kHz) — 2.0 ps.
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uPD7507/08

NEC

AC Characteristics 2

For Vpp = 2.5 t0 3.3 V (7507, 7508 only)
Ta=—10to +70°C
Limits Test
Parameter Symbol Min Typ Max Unit Conditions
System clock frequency foe 50 80 kHz R =240 kQ +2% (Note 1)
50 64 7 kHz  Vpp=25V; R =240 kQ +2% (Note 1)
ic 10 80 kHz  CL1, external clock, 50% duty
System clock rise and fall ter. toF 0.2 us CL1, external clock
time
System clock pulse width tehs toL 6.25 50 us CL1, external clock
Counter clock frequency fxx 25 32 50 kHz X1, X2, crystal oscillator
fx 0 80 kHz X1, external pulse input, 50% duty
Counter clock rise and fall xR, txF 02 us X1, external pulse input
time
Counter clock pulse width txHs txL 6.25 us X1, external pulse input
SCK cycle time ey 125 us  SCK as input
25.0 us SCK as output
SCK pulse width tgHs tL 6.25 us  SCK as input
15 us  SCK as output
Si setup time to SCK ! tsik 1 us
Sl hold time after SCK 1 ksl 1 us
SO delay time after SCK | tkso 2 us
Port 1 output setup time to PSTB 1 tpgy (Note 2) us
Port 1 output hold time after PSTB T tgp 100 ns
PSTB pulse width tsTL (Note 2) us
INTO pulse width tiok. tioL 30 us
INT1 pulse width t1H, L (Note 3) us
RESET pulse width tRsH. 1RSL 30 us
RESET setup time tsrs ns
RESET hold time tHRs ns

Notes:

(1) RC network at CL1 and CL2; C =33 pF +5%,|AC/°Cl|< 60 ppm.

{2) 103 + 2 (fcg or fg in kHz) — 2.0.
(3) 108 + 2 (fcg or fe in kHz).
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NEC

nwPD7507/08

Timing Waveforms
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nPD7507/08

Operating Characteristics
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NEC uPD7507/08

Operating Characteristics (cont)
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