NEC

NEC Electronics Inc.

HPD7520x/7521x/75CG 2xx/75P216A

4-Bit Microcomputers
With FIP (VF) Controller/Driver

Description

The uPD7520x/7521x is a family of single-chip CMOS
microcomputers containing CPU, ROM, RAM, 1/O ports,
several timer/counters, vectored interrupts, a FIP®
controller/driver, subsystem clock, and serial interface.

The instruction set allows the user to manipulate RAM
data and I/O ports in 1-, 4-, and 8-bit units. The devices
are ideally suited for controlling VCRs, microwave ovw-
ens, electronic stoves, washing machines, electronic
cash registers, audio equipment, and meters.

Both EPROM and OTP versions are available. Refer to
the ordering information.

Features

DO 136 instructions

— Bit manipulation

—4-bit and 8-bit transfer, arithmetic, logical
comparison, and increment/decrement
instructions

— 1-byte relative branch

— GETI instruction, to convert one 2-byte or 3-byte
or two 1-byte instructions into a single 1-byte
instruction

D Fast execution time (@ 4.19 MHz)
— High-speed cycle: 0.95 us
— Lower-voltage cycles: 1.91 and 15.3 us
o Program ROM
— uPD75206: 6016 bytes
— uPD75208/CG208A: 8064 bytes
— uPD75212A: 12160 bytes
— uPD75216A/CG216A/P216A: 16256 bytes
O Data memory (RAM)
— uPD75206: 369 x 4 bits
— uPD75208/CG208A: 497 X 4 bits
— MPD75212A/216A/CG216A/P216A: 512 x 4 bits
— Allows operation on 1, 4, or 8 bits
O Four banks of eight 4-bit registers
0O Accumulators
— 1-bit (CY)
— 4-bit (A)
— 8-bit (XA)

FIP is a registered trademark of NEC Corporation
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28 port lines

— 20 1/0 lines; 8 outputs directly drive LEDs
(lsink = 15 MA rms)

— 8 input-only lines

o One external event input
O Four timers

— 8-bit basic interval timer

— 8-bit timer/event counter

— 14-bit watch timer with buzzer output
— 14-bit PWM timer

Programmable FIP controller/driver with memory
area

— Up to 16 segments

— Up to 16 digits

— Eight dimming levels

— Key scan interrupt generation

8-bit serial interface
— Data transfer can be full duplex or receive only,
and can be MSB or LSB first

Vectored interrupts

— Two-level nesting

— Three external interrupts

~ Five internal interrupts

— One input which generates an interrupt request

Standby modes
— HALT mode: stops CPU only
— STOP mode: stops main system clock

O Operates with crystal or ceramic resanator
O CMOS operation with Vpp from 2.7 to 6.0V
O Low current (V\pp = 5V; fix = 4.19MH2)

— Normal operation: 3.0 mA typical
— HALT mode: 0.6 mA typical
— STOP mode: 0.1 A typical

Mask options

— Power-on reset circuit and power-on flag
(always in uPD75CG 208A, uPD75CG216A,
HUPD75P216A)

—Port 6 input pull-down resistor

— FIP output pins have pull-down resistor

Programmable versions
— Piggyback ROM: uPD75CG208A/CG216A
— OTP: uPD75P216A

Available in 64-pin SDIP or QFP
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HPD7520x/7521x/75CG2xx/75P216A N E C

Ordering Information Pin Configurations
Part Number Pac T ROM T . N
kage Type ype 64-Pin Plastic SDIP
pPD75206CW-00x. 64-pin plastic SDIP Mask ROM
pPD75206G-0x-18 64-pin plastic QFP
(resin thickness sadT W &h Vob
2.05 mm) s2 lj 2 63 [] s4
pPD75206GF-0x-3BE  64-pin plastic QFP s1gs 6217 S5
(resin thickness so4 6116
2.7 mm) POINT4 [ 6 60 [ 57
1PD75208CWo00 64-pin plastic SDIP  Mask ROM Po,/SCK ] 6 5o 188
- POSO [} 7 58 [1 s9
#PD75208G-00¢-1B 64-pin pllastic QFP pog/siT] 8 57 |1 Vpge (NCY)
(resin thickness P1o/NTO ] @ 56 |1 Vioap
2.05 mm)
P14/INT1 ] 10 55 [ T15/510
wPD75208GF-xxx-3BE  64-pin plastic QFP P1o/INT2 ] 11 54 [ T14i511
{resin thickness Py /Mo O 12 53 [ T13/S12/PHg
2.7 mm) P2y ] 13 52 [ T12/813/PH,
uPD75CG 208E - 64-pin ceramic SDIP  Piggyback EPROM P24 ] 14 51 3 T11/S14/PHy
— - P2; O] 15 50 [ T10/S15/PHg
wPD75CG 208EA 64-pin ceramic QFP payBuz O 16 s P Te
pPD75212ACW-xxx¢ 64-pin plastic SDIP  Mask ROM *MDg/P3g [ 17 a8 [3 T8
#PD75212AGF-0x-3BE  64-pin plastic QFP *MD4y/P34 [ 18 701717
" - *MD2/P32 [ 19 46 [1 Te
nPD75216ACWR00x 64-pin plastic SDIP MD3/P33 O] 20 shTs
wPD75216AGF-0x-3BE  64-pin plastic QFP P6g [ 21 44014
nPD75CG216AE 64-pin ceramic SDIP  Piggyback EPROM z E : :2 3 12
#PD75CG216AEA 64-pin ceramic QFP Peg O] 24 41 P T
nPD75P216ACW 64-pin plastic SDIP  OTP Pag O} 25 40 {J TO
P4 26 39 [J RESET
Notes: Pap [ 27 38 [ P53
(1) o indicates ROM code suffix Pag [] 28 37 (I P52
ppo O 29 36 [1 P54
x1 [ 30 35 1 pPsg
x2 O 31 34 [ xT2
vgs O 32 33 [ xT1
* Pin 57 Is not connected on uPD75P216A.
MDg — MD3 are used for programming the #PD75P216A. n
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HPD7520x/7521x/75CG2xx/75P216A

Pin Configurations (cont)

64-Pin Plastic QFP

NEC

4-97

B83RD-6830B

0s/20d ]
15/%0d
0INIO4d
LINVH [
ZINId
0iL/Eid ]
%2d
bzd ]

%d ]
2na/fed
04 [

led ]
%q [
%ed ]
%4

fd
%d
fod
O%a

32 [J Poy/SCK
31 [ Pog/INT4
30 [ so
29 A s1
28 [Js2
27 s3
26 3 vpp
25[1s4
240 ss
230 ss
22 [s7
21 P ss
20 [ so

23 4 56 7 8 9 101112131415 16 17 18 19

O

1

64

O 51 50 48 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
52

P4y [ 53
P4g [ 54
pro [ 55
x1 [ s6
x2 O s7
Vss [ s8
xT1 O 59
x12 O 60
P5q L 61
P54y O 62
Ps, O] 63

P4,
P53
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uPD7520x/7521x/75CG2xx/75P216A

NEC

Pin Configurations (cont)

64-Pin Ceramic Piggyback SDIP

s3] A\ 64 [3 Vpp
s2}2 63[]s4
s1[]3 rrn 62 |7 ss
sor]4 vpo {1 28Qvpp &t aSe
POG/INT4 [] 5 1 i 6017 §7
POﬂERCB A12¢2 27¢VDD 59 [ s8
POo/SO[] 7 1 i 58 |1 S9
Poysic]s A, O3 26¢A13 57 P VeRe
P1g/INTO ] 9 1 1 56 |3 VLoAD
PLANTIT] 10 AgO 4 25O ag 551 TiSS10
P1y/INT2 [} 11 1 1 54 [ T14/S11
Piz/T10 [ 12 A5¢5 24¢A9 53 [0 T13/s12/PHy
P29 0 13 1 | 52 [ T12/S13/PHy
P2¢ ] 14 A4¢a 28¢A" §1 [ T11/S14/PHy
P2 [ 15 1 1 50 [ T10/815/PHg
PoaBUZ] 16 A;QP7 22QVgg 49 TO
P3o [ 17 ! 1 48118
P 18 A, 08 21Qugg T[T
P32 O} 19 1 1 4611 Te
Paa ] 20 a;Po 20Q A 45[TS
Psg [} 21 1 1 44 T4
Ps O 22 Ao¢‘° 19(',)& 40T
pep O 23 ] 1 42712
peal] 24 1,011 18Q; @[T
Pag O 25 [ ! 40 [ To
P4y 26 |1¢ 12 17¢ Is 39 [ RESET
P4z [ 27 ' 1 38 |1 P53
Pag [] 28 |2¢ 13 16¢ 14 37[1P52
PPO ] 29 ! 1 36 P P54
x1l:30vss¢14 15¢|3 35 [ PSo
x2 [ 31 e —— 34 O x72
vgs [ 32 33 [ xT1
83RD-6831A
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N E C HPD7520x/7521x/75CG2xx/75P216A

Pin Configurations (cont)

64-Pin Ceramic Piggyback QFP

N N~ o
g 222238
PO T PN FLIST LI T oD
a0 adoaoaocadoocidanacon oo dad
jainlaisisEalsialalsEsinlaslalsialalalial
51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 __
P4y 4 52 lg NC Ag Ay Ay Az A4 Ag Ag 32 [ P04/SCK
P4, [] 53 o @ O 000 0 0C O O OA, 31 P Poo/NT4
PagC]sa 413 12 11 10 9 8 7 & 5 ,Of B
ppo [ ss 12015 3 OAyy 29 [ 51
x1 Qse o 28 [ s2
16 20y
x2 O 57 S P 27 K s3
Vss T sa NCO17 1 ONC 26 O vpp
x11 s o 25 ] s4
18 320V,
x2 e 3 D 24 P ss
Psg 61 14019 310Vpp 2a [d ss
Psy¥e2 1,021 22 23 24 25 26 27 28 29 Dags 2P s7
PHes >~ O 0 9 00 0 0 OO0 210 ss
P54 64 le 17 CE A1g Vss NC Ay1 Ag Ag 20 [ so
1 234 56 7 8 9 10111213 14 15 16 17 18 19
OOo0o0o000oo0000 oo oo oOQ
GRreprrerppPodre-o ol
] aaaave o
W FIisszws OS>
dhpp -~
gr-rag
[ S S
83RD-68328
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HPD7520x/7521x/75CG2xx/75P216A

NEC

Pin Identification

Symbol Function

POy/INT4 ¢ Port 0 input; interrupt 4

P04/SCK Port 0 input; serial clock

P0o/SO Part 0 input; serial out

P04/SI Part O input; serial in

P1¢/INTO Port 1 input; interrupt O

P14/INT1 Port 1 input; interrupt 1

P12/INT2 Port 1 input; interrupt 2

P1g/Ti0 Port 1 input; timer O input

P2g-P25 Port 2 1/O

P25/BUZ Port 2 |/O; buzzer output

P3y-P33/MD0O-MD3 Port 3 I/O; OTP operation mode
(uPD75P216A)

P4ag-Pag Port 4 /O

P5g-P53 Port 5 1/0

P6¢-P63 Port 6 1/0

PHy/T13/S12 Port H output; digit select line; segment line

PH4/T12/813 Port H output; digit select line; segment line

PHo/T11/S14 Port H output; digit select line; segment line

PHg/T10/815 Port H output; digit select line; segment line

PPO Pulse output

RESET Reset input

8§0-8¢9 FIP segment outputs

TO-T9 FIP digit select outputs

T14/S11 Digit selects T14 and T15; segment lines 810

T15/510 and S11

Vop Positive power supply

VLoAD FIP high-voltage negative supply voltage

VpRE FIP predriver negative supply voltage

Vss Ground

X1, X2 Main clock inputs

XT1, XT2 Subsystem clock inputs

PIN FUNCTIONS

P0g-P03, INT4, SCK, SO,-SI (Port 0, Interrupt 4,
Serial Clock, Serial In/Out)

These pins can be used as 4-bit input port 0. POg can
also be used for vectored interrupt 4, which interrupts on
either the leading edge or the trailing edge of the signal.
P04-P03 may alsa be used for the serial interface under
the control of the SIOM register. Sl is the serial input, SO
is the serial output, and SCK is the serial clock. Reset
causes these pins to default to the port 0 input mode.
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P1¢-P13, INTO-INT2, TIO (Port 1, interrupts,
Timer Input)

These pins can be used as 4-bit input port 1. P1gand P14
can also be used for edge-triggered interrupts INTO and
INT1. P12 can be used for INT2, which is also an
edge-triggered input, but one which generates an inter-
rupt request and does not cause an interrupt. P13 can be
used as an input clock to the timer/event counter to
count external events. Reset causes these pins to de-
fault to the port 1 input mode.

P2y-P23, BUZ (Port 2, Buzzer Output)

These pins can be used as 4-bit I/O port 2. When used as
an output the data is latched. When used as an input port
the port outputs are three-state. P23 can also be used to
output square waves for a buzzer. Reset causes these
pins to default to the port 2 input mode.

P3,-P33 (MDO-MD3) (Port 3)

These pins are used for input/output port 3. Each bit in
this port can be independently programmed to be either
an input or output. This port has latched outputs. MDO
through MD3 are used for the uPD75P216A OTP program
memory write and verify mode to select the operation
mode. A reset causes this port to be in the input mode.

P4g-Pa3 (Port 4)

These pins are used for input/output port 4; this port has
latched outputs. Port 4 outputs can directly drive an
LED. Ports 4 and 5 can be paired together to function as
one 8-bit port. A reset causes this port to be in the input
mode.

P5q-P53 (Port 5)

These pins are used for input/output port §; this port has
latched outputs and its outputs can directly drive an
LED. Ports 4 and 5 can be paired together to function as
onhe 8-bit port. A reset causes this port to be in the input
mode.

P6y-P63 (Port 6)

Port 6 is a 4-bit I/O port. Outputs are latched, and each
bit can be independently programmed to be either an
input or an output. Port 6 can have pull-down resistors
added as a mask option. A reset signal causes this port
to default to the input mode.
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NEC

UPD7520x/7521x/75CG2xx/75P216A

PHo-PH3, T10-T13, S12-S15 (Port H, Digit Select,
Segment Lines)

Port H is a 4-bit output-only port, with P-channel open-
drain outputs capable of directly driving LEDs. Pull-
down resistors can be selected as a mask-option. Alter-
natively, these pins can be used as high voltage digit/
segment outputs. A reset signal causes this port to
default to the high-impedance state; if mask-option re-
sistors are present the output goes low.

S$0-S9 (Segment Lines)

These are high-voltage outputs used as FIP controller
segment lines. Pull-down resistors can be selected as a
mask-option. A reset signal sets these pins to the high-
impedance state; if mask-option resistors are present
the outputs go low.

TO-T9 (FIP Digit Select)

These are high-voltage outputs used as FIP controller
digit select timing signals. Puli-down resistors can be
selected as a mask-option. A reset signal sets these pins
to the high-impedance state; if mask-option resistors are
present the outputs go low.

T14/811, T15/S10 (Digit Select/Segment Lines)

These two pins provide additional digit select or segment
lines. When not used for the display they can be used as
static outputs. Internal pull-down resistors are available
as a mask option.

PPO (Timer/Pulse Generator Output)

This is an output signal from the timer/pulse generator,
and can be either PWM (Pulse Width Modulated) or a
square wave. This pin can also be used as a 1-bit output
port. Pin assumes a high impedance state upon reset.

X1, X2 (System Clock Inputs)

These pins are the main system clock inputs. The clock
can be either a ceramic or crystal resonator; an external
logic signal may also be used as a clock source.

XT1, XT2 (Subsystem Clock Inputs)

These pins are the subsystem clock inputs. The clock
can be either a ceramic or crystal resonator; an external
logic signal may also be used as a clock source.

RESET (Reset)

This is the reset input, and it is active low.

Vpgre (Predriver Power)

This is the power supply for the predrivers of the FIP
controller/driver.

Vioap (FIP Power Supply)

This pin is used to supply power to the output drivers for
the segment lines and digit select pins of the FIP
controller/driver.

Vpp (Power Supply)

The system positive power supply pin.

Vsgs (Ground)
System ground.
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pPD7520x/7521x/75CG2xx/75P216A N E C

Block Diagram

Basic dﬂkﬂ P0g-PO3
Interval <_-_> O ‘
Timer
INTBT Program SP(8)
Counter (14) cY
TI0/P13 =1 Timer/Event
o oLk
| oo | e
|
Memory Y
Timer/Pulse ¢ ) General | pots Ka> P5¢PSs
o—it O (o]
PPO Generator <:> HPD75206 Register <::>
(6016Bytes) | |} - _]
LPD75208 Data Memory )| pots K3 > PeoPes
INTTPG 8064 Bytes) Decode (RAM)
td and RPD75206
WPD75212A Control ;fggg;z‘:))e O
SI/POg ol {12160 Bytes) 497 x 4)
o  Ser PD75212A/216A/
_Sa/poz Interface c> KPD75216A/ B eateA 0 > T0-Ts
SCK/PQ; O-e» (16256 Bytes) (512 x4)
T10/SIS/PH3 -
INTSIO l Fip 4 T1¥S12/PHy
Controller/
INTO/P1g L Driver [N 1141511
INT1/P1, o— 1|NTW f towo | l____ :> T15/S10
INT2/P1p o—1 Interrupt
10 -
INT4/P0g o—a] CoNtrO! - System Clock 16, s0-59
t
Waich Clock Generator Standby | . cpU Clock l Vi -
Timer | Divider Control a INTKS PRE
Sub Main VL oAD
! P11 [ Pont 2> prieors
BUZ/P23 XT1 XT2 X1 X2 I 1 I
- s * Not an uPD75P216A
Vpp Vgs RESET
83AD-65838
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NEC

UPD7520x/7521x/75CG2xx/75P216A

Product Comparison

Item pPD75CG208 #PD75CG216A pPD75206 uPD75208 pPD75212A pPD75216A uPD75P216A
Program Piggyback Piggyback Mask ROM Mask ROM Mask ROM Mask ROM OTP
memory EPROM EPROM 0000H-177FH O000H-1F7FH 0000H-2F7FH 0000H-3F7FH 000H-3F7FH
(ROM) 0000H-1FFFH O000H-3FFFH 6016 x 8 bits 8064 x 8 bits 12160 x B bits 16256 x 8 bits 16256 x B bits
8192 x 8 bits 16384 x 8 bits
Data 497 x 4 bits 512 x 4 bits 369 x 4 bits 497 x 4 bits 512 x 4 bits 512 x 4 bits 512 x 4 bits
memory
(RAM)
Port 6 None None Mask option Mask option Mask option Mask option None
pullkdown (each bit) (each bit) (each bit) (each bit)
resistor
$0-S8, On-chip pull-down resistor Each bit can be mask programmed either for a On-chip
To-T9 pull-down resistor or as an open drain eutput pull-down
resistor
89, Open drain Open drain Each bit can be mask programmed either for a pull-down resistor Open drain
T10-T15 or as an open drain output
Number 19-12 9-16 9-12 9-12 9-16 9-16 9-16
of FIP
segments
Power-on On-chip On-chip Mask option Mask option Mask option Mask option None
reset
circuitry
Low-power Not provided Not provided 2 volts 2 volts 2 volts 2 volts Not provided
data S——
retention - ™
Operating 5V = 10% S5V-=10% 27t0 60V 27to60V 27to6.0V 27to 6.0V SV *10%
voltage . T
range
Package 64-pin piggyback ceramic 64-pin plastic shrink DIP 64-pin
shrink DIP with window. 64-pin plastic QFP plastic
64-pin piggyback shrink DIP
ceramic QFP with window.
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pPD7520x/7521x/75CG2xx/75P216A

NEC

ELECTRICAL SPECIFICATIONS

Capacitance (All Parts)
Vpp = OV; T = 25°C

Absolute Maximum Ratings (All Parts) Parameter Symbo! Max Unit Conditions
Ta=25C Input capacitance Cw 15 pF = 1MHz
Supply voltage, Vpp -03to +7.0V Output capacitance;  CouT+ 15 oF al.l unmteasurded
Supply voltage, Vi oaD Vpp—40 to Vpp+ 0.3V other than display f;ngsr;i:c;ne
Supply voltage, Vpgre (Note 1) Vpp-12 to Vpp+ 0.3 V Output capacitance;  Coytz 35 pF
Supply voltage, Vpp (Note 2) -0.310 +135V display only
Input voltage, V) -0.3to Vpp + 0.3V YO capacttance So b PF
Output voltage, Vo (other than display) -0.3toVpp + 0.3V . s

: " - v Sy Operating Supply Voltage
Output voltage, Vop (display pins) Vpo—40 to Vpp+ 0.3 Mask ROM parts: Ty = 40 to +85°C
Hiigh-level output curre:;t, loH -1 mA Programmable parts: T = —10 to +70°C
single pin; other than displa
{single p play) Parameter Min Max Unit Conditions
High-level output current, loy -15mA
(single pin; S0-S9) CPU (Ncte 2) (Note 3) 6.0 v (Note 4)
High-level output current, loy -30 mA 4.5 5.5 vV pPD75CG208/CG216A
(single pin; TO-T15) and yPD75P216A only
High-level output current, loy —~20 mA Display controlier 45 6.0 (Note 4)
{total of all pins other than display) 45 §5 V  uPD75CG208/CG216A,
High-level output current, loy ~120 mA HPD75P216A only
(total of all display outputs) Timer/pulse 45 60 V  (Note 4)
Low-level output current, lgp (single pin) 17mA  @enerator 45 55 V  uPD75CG208/CG216A
Low-level output current, lo. 60 mA and uPD75P216A only
(total of all pins) Other hardware 27 6.0 (Note 4)
Power dissipation, Py (Plastic QFP) 450 mW {Note 2) 45 55 V  uPD75CG208/CG216A
Power dissipation, PT (Plastic SDIP) '600 mW and uPD75P216A only
Storege temperature, tgTg -65to + 150°C Notes:
Operating temperature, topy (Note 3) —40 to +85°C (1) Care must be taken when designing the microcomputer that the
Operating temperature, topr (Note 4) 10 to + 70°C total power dissipation does not exceed the maximum allowable.

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause permanent

damage.

Notes:

(1) Does not apply to uPD75P216A.
(2 For uPD75P216A only.

(3) For mask ROM parts.

{4) For uPD75CG208/CG216A/P216A.
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Power is dissipated in three areas:

a. At the CPU. PD is calculated by the product of Vpp (max)

and Ipp¢ (max).

b. By the output pins. Total power dissipation is the sum of the
values for each pin when maximum current is applied.

c. By the pulkdown resistors.

(2) The CPU does not include the system clock oscillator, the display

controller, or the timer/pulse generator.
(3
4

Mask ROM parts only.
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NEC

pPD7520x/7521x/75CG2xx/75P216A

Main System Clock Oscillator Characteristics

Mask ROM parts: Ty = —40 to +85°C; Vpp = 27 to 6.0V
Programmable parts: T, = —-10to +70°C; Vpp = 45t0 5.5V

Oscillator Parameter Symbol Min Typ Max Unit Conditions
Ceramic resonator Oscillation frequency fxx 2.0 5.0 MHz (Note 5)
(Figure 1A) (Note 1)
Oscillation stabilization 4 ms After Vpp reaches the
time (Note 2) (Note 3) minimum oscillation voltage
Crystal resonator Oscillation frequency fxx 2.0 4,19 5.0 MHz (Note 5)
(Figure 1A) (Note 1)
Oscillation stabilization 10 ms (Note 4)
time (Note 2) {Note 3)
30 ms (Note 5)
(Note 3)
External clock X1 input frequency for 20 5.0 MHz (Note 5)
(Figure 1B) (Note 1)
X1 input low- and txH te 100 250 ns
high-level width
Notes:

(1) The oscillation frequency and X1 input frequency are included
only to show the characteristics of the oscillators. Refer to the AC
Characteristics table for actual instruction execution times.

(@ The oscillation stabilization time is the time required for the
oscillator to stabilize after voltage Vpp is applied and reaches the
Vpp spec or the STOP mode is released.

Subsystem Clock Oscillator Characteristics
Mask ROM parts: Ty = —40 to +85°C; Vpp = 2.7 to 6.0V
Programmable parts: T, = —10to +70°C; Vpp = 4.5t0 55V

@

@)

Values shown are for the recommended resonators. Values for
resonators not shown in this data sheet should be obtained from
the manufacturer's specification sheets.

Vpp = 4.5t0 6.0V for mask ROM parts and Vpp = 4.5t0 5.5 V for
programmable parts.

Vpp = 2.7t0 6.0 V for mask ROM parts and Vpp = 4.5t0 6.5V for
programmable parts.

Oscillator Parameter Symbol Min Typ Max Unit Conditions
Crystal resonator Oscillation frequency T 32 32.768 35 kHz (Note 1)
(Figure 24) Oscillation stabilization time (Note 2) 1.0 2 . (Note 3)

10 s (Note 4)
External clock XT1 input frequency fxT 32 100 kHz {Noto 4)
(Figure 28) XT1 input high/low level width tXTH tXTL 10 32 Hs
Notes:
{1) The oscillator frequency and input frequency indicates only the (8 Vpp = 4.5 to 6.0V for mask ROM parts and 4.5 to 5.5V for

oscillator characteristics. Refer to the AC Characteristics for the
instruction execution times.

(@ The oscillation stabilization time is the time required for the
oscillation to stabilize after Vpp is applied and reaches the Vpg
spec or after STOP mode is released.

@

programmable parts.

Vop = 27 to 6.0V for mask ROM parts and 4.5 to 55V for
programmable parts.
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pPD7520x/7521x/75CG2xx/75P216A N E C

Figure 1. Main System Clock Configurations Figure 2. Subsystem Clock Configurations

A. Ceramic/Crystal Resonator A. Crystal Resonator

X1 XT1
¢t c3
— :
c2 ca
X2 XT2
B. External Clock B. External Clock

X1 —Do— XT1

RPD74HCUD4

X2 Open — XT2

Note: When the input Is an extarnal clock, the stop mode Note : For 75P008, C3 = 22 pfand C4 = 33 pf
cannot be set because the X1 pin is connected 83RD-64444

to System ground (Vss)-

BIRD-6443A
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NEC

HPD7520x/7521x/75CG 2xx/75P216A

Recommended Main System Clock Oscillator Circuit Constants

(Mask ROM Parts and uPD75CG216A)

Main system clock = Ceramic; Ty = —40 to +85°C {for mask ROM parts) and —10 to +70°C (for #PD75CG216A)

Manufacturer Product name (Note 1) C1 (pF) C2 (pF) Remarks
Murata CSA 2.00MG 30 30
CSA 4.19MG 30 30
CSA 4.91MG 30 30
CAT 2.00MG None None C on-chip type
CST 4.19MG None None G on-chip type
CST 4.91IMG None None G on-chip type
Kyocera KBR-2.0 MS 47 47 For mask ROM parts only
KBR-4.0MS 33 33
KBR-4.19MS 33 33
KBR-4.91MS 33 33
TOK FCR-3.58M2 30 30
FCR-4.00M2 30 30 n
FCR-4.19M2 30 30
FCR-4.19SMC None None C on<chip type
Notes:

(1) Oscillation voltage range = 4.0 to 6.0 V for mask ROM parts and
Vpp = 45to 5.5V for uPD75CG216A

Recommended Main System Clock Oscillator Circuit Constants

(Mask ROM Parts and yPD75CG216A)

Main system clock = Crystal; T4 = ~40 to +85°C (for mask ROM parts) and —10 to +70°C (for aPD75CG216A}

Osclllator Voltage Range

Frequency Load Capacitance
Manufacturer (MH2) Retainer CL (PF) C1 (pF) C2 (pF) Min (V) Max (V)
Kinseki 2.00 HC-18/U 16 20 20 45 (Note 1)
4.19 HC-49/U 16 20 20 45 (Note 1)
4.91 HC-43/U 16 20 20 4.5 (Note 1)

Notes:

(1) Oscillation voltage range max = 6.0 V for mask RCM parts and
5.5V for uPD75CG216A.

Recommended Subsystem Clock Oscillator Circuit Constants

(Mask ROM Parts and uPD75CG216A)

Subsystem clock = Crystal; T = —10 to +60°C (for the mask ROM parts) and —10 to +70°C (for the pPD75CG216A)

Load Capacitance

Oscillator Voltage Range

Manufacturer Type C. (pFH) C3 (pF) C4 (pF) R (k Q) Min (V) Max (V)
Kinseki P-3 12 22 22 330 (Note 1) (Note 1)
Citizen CFS-308 14 22 33 330 (Note 1) (Note 1)
Notes:

(1) Oscillation voltage range is 2.7 to 6.0 V for the mask ROM parts

and 4.5 to 5.5 V for the uPD75CG216A.
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Recommended Main System Clock Ceramic Resonators (uPD75CG208)

External Capacitors Vpp Range
Manufacturer Product name C1 (pF) C2 (pF) Min (V) Max (V)
Murata CSA 4.19 MG 30 60 4.5 55
Kyocera KBR-2.09 MS 68 68 45 55
KBR-3.58 MS 33 33 45 55
KBR-4.19 MS 33 33 45 55
KBR-4.9 M 33 33 4.5 5.5

Recommended Main System Clock Crystal Resonators (sPD75CG208)

External Capacitors Vpp Range
Manufacturer (Note 1) Product name C1 (pF) (Note 2) C2 (pF) Min (V) Max (V)
Kinseki HC-49/U 15 15 4.5 55
Notes:
(1) Equivalent series resistance of a crystal must be lower than 80 0. ? \(l:Fri)abIe range of C1 for frequency trimming should be 10 to 33

Power-on Reset Characteristics (Note 1)
Tp = ~40 to +85°C, Vpp = 2.7 t0 6.0 (Mask ROM parts); Ta = —1010 +70°C, Vpp = 5V *10% (uPD75CG208 and uPD76CG216A)

Parameter Symbol Min Typ Max Unit Conditions

POR high-level operating voltage VobH 4.5 6.0 v

POR low-level operating voltage VopbL 0 0.2 \

Supply voltage rise time t 10 {Note 2) us

Supply voltage OFF time tott 1 s

POR circuit current dissipation (Note 3) IpoPR 10 100 BA Vpp = §V £ 10%; (uPD752xx only}
10 200 pA Vpp = 5V £10%

(ePD75GG208/CG216A only)

2 20 A Vpp = 2.7V (uPD752xx only)

Notes:
(1) This circultis present on the sPD76CG208 and xPD75CG216. tis ~ Figure 3. Power-on Reset Timing

a mask option on mask ROM parts and is not available on the
#PD75P216A.

Vi
() 217fixx (31.3 ms atixx = 4.19 MHz). oo

(3) Current which flows when the internal reset circuit and power-on
flag are used.

Note: Start the power supply smoothly.
B83AD-5852A

4-108

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003




N E C HPD7520x/7521x/75CG 2xx/75P216A

DC Characteristics
Ta = —40to +85°C, Vpp = 2.7 to 6.0V (Mask ROM parts); Ta = -10t0 +70°G; Vpp = 4.5 to 5.5 V (Programmable Parts)

Parameter Symbol Min Typ Max Unit  Conditions
High-level input voltage ViH1 0.7 Vpp Vop V. All except ports 0, 1, 6; X1, X2, XT1, RESET
ViH2 0.75 Vpp Vpp v Ports 0 and 1; RESET
ViH3 Vpp-0.4 Voo v X1, X2, XT1
ViHa 0.65 Vpp Vbp v Port 6; Vpp = 4.5 t0 6.0V (uPD752xx only);
5V +£10% (programmable parts)
0.7 Vpp Vpp A" Port 6; Vpp = 2.7 to 6.0V (uPD752xx only)
Low-level input voitage ViL1 0 0.3 Vpp \'4 All except ports 0, 1, 6; X1, X2, XT1, RESET
ViL2 0 0.2 Vpp \ Ports 0, 1, and 6; RESET
VL3 0 0.4 \" X1, X2, XT1
High-level output voltage VoH Vpp-1.0 \' All outputs; loy = -1 mA (Note 10)
Vpp-0.5 v All outputs; loy = —100 pA (Note 11)
Low-level current i -300 -800 A lp-l7: Vin = 0V; (uPD75CG208/G216A only)
Low-level output voltage VoL 0.4 2.0 v Ports 4 and 5; Ig; = 15 mA (Note 10}
0.4 A All output pins; g = 1.6 mA {Note 10)
0.5 v All output pins; lop = 400 pA (nPD752xx only)
High-level input leakage current ILH1 3 pA All except X1, X2, and XT1; Viy = Vpp
ILiH2 20 A X1,X2, and XT1; iy = Vpp
Lowlevel input [ NTR] -3 HA All except X1, X2, and XT1; Viy = OV
leakage current L2 -20 @A X1,X2,and XT1; Viy = OV
High-level output leakage current 1 o 3 uA Ali output pins; Vour = Vpp
Low-level output leakage current | g 4 -3 sA All except display output pins; Voyr = 0V
lLoL2 -10 #A  Display output pins; Voyr = Vi gap = Vpp~35V
Display output current lop -3 -5.5 mA  S0-S9 (Note 1)
see Recommended External Circuit
-3 -5.5 mA  S0-S9; Vpp = 4.5t0 6.0V; Vop =Vpp -2V
(uPD75P216A only)
-15 -3.5 mA  S0-89; All except pPD75P216A (Note 2)
-15 -22 mA TO-T15 (Note 1)
see Recommended External Circuit
-15 —22 mA  TO-T15; Vpp = 4510 6.0V; Vop =Vpp -2V
(1PD75P216A only)
-7 -15 mA  TO-T15; Al except uPD75P216A (Note 2)
Internal pull-down resistor Rpg 30 80 200 k@ Port 6; Vpp = 4.5 to 6.0 V (xPD75206/208)
{mask option) 20 80 200 k@  Port6; Vpp = 4510 6.0V (PD75212A/216A only):
ViN = Voo
30 1000 k@ Port 6; Vpp = 2.7 to 6.0V (uPD75206/208)
20 1000 k@2 Port 6; Vpp = 2.7 to 6.0 V (xPD75212A/216A only);
Vin = Vop
RL 25 70 135 kQ Display output pins; Vpp~Vyoap = 35V
(uPD75212A/216A/P216A)
40 70 120 kQ Display output pins; Vpp-Vi oap = 35V
(sPD75206/208/CG 208/CG 216A)
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NEC

DC Characteristics (cont)

Parameter Symbol Min Typ Max Unit  Conditions
Supply current lbp1 3.0 9.0 mA  Vpp = §V £ 10% (Note 4)
(Note 6) (Note 3) 0.55 15 mA  Vpp = 3V = 10% (Note 5; sPD752xx only)
lpp2 600 1800 pA  HALT mode; Vpp = 5V * 10% (Note 12)
(Note 3) 200 600  uwA  HALT mode; Vpp = 3V * 10% (uPD752xx only)
Ippa 40 120 pA  Vpp = 3V * 10% (Notes 7, 8; uPD752xx only)
100 300 sA {Note 7; nPD75CG208/CG216A and
sPD75P216A only)
Ibps 5 15 pA  HALT mode; Vpp = 3V = 10%
(Notes 7, 8; uPD752xx only)
40 100 A HALT mode (Notes 7, 8; pPD75CG208/CG216A
and uPD75P216A only)
lpps 05 20 wA  STOP mode; XT1 = OV, Vpp = 5V = 10 %;
sPD752xx only (Note 6)
0.1 10 uA  STOP mode; XT1 = 0V; Vpp = 3V = 10 %;
pPD752xx only (Note 6)
10 200 pA  STOP mode; XT1 = 0V;
{Note 9; pnPD75CG 208 and uPD75CG216A only)
05 200 #A  STOP mode; XT1 = 0V (uPD75P216A only)
Notes:
(1) Vpp = 4.5t0 6.0V for mask ROM parts and Vpp = 4.5t0 55V (7) 82kHz crystal oscillator.
for programmable parts; Vgp = Vpp -2 V; Vprg = Vpp —-9=1V. {8) Value when the system clock control register (SCC) is set to
() Vpp = 4.510 6.0 V for mask ROM parts and Vpp = 4.5t0 55V 1001, generation of the main system clock puise is stopped, and
for programmable parts; Vop = Vpp -2 Vi Vpre = OV. the CPU is operated by the subsystem clock pulse.
(3) 4.19 MHz crystal oscillator; C1 = G2 = 15 pF. {9) With the CE or OE of the piggybacked EPROM set high.
(4) Value during high-speed operation and the processor control {10} Vop = 45to 6.0V for mask ROM parts and Vpp = 451055V
clock (PCC) is set to 0011. for programmable parts.
(6) Value during low-speed operation and the processor control (1) Vbp = 2.7 to 6.0V for mask ROM parts and Vpp = 451055V
clock (PCC) is set to 0000. for programmable parts. _
(6) Does notinclude pull-down resistor current for S0-8 and TO-T9. (12) For the sPD75CG208/CG216A, the CE or OE pin of the piggy-
In the mask ROM parts, the current for the power-on reset circuit back EPROM is set to a high level.
(mask option) is not included. In the nPD75CG208/CG216A, the (13) No subsystem clock.
current for the piggyback EPROM and the current in the on-chip
pull-up resistors for 10-17 is not included.
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N E C HPD7520x/7521x/75CG2xx/75P216A

AC Characteristics
Mask ROM parts: Ty = -40 to +85°C; Vpp = 2.7 to 60V
Programmable parts: Ty = -10to +70°C; Vpp = 5V *10%

Parameter Symbol Min Typ Max Unit  Conditions
_(,\/cle tir.ne: minimt..lm . tcy B_Si 32 us Main system clock; Vpp = 4.5 to Vpp max
'{SJ{::;' en execution time @ 32 us Main system clock; Vpp = 2.7 to 6.0V;
(uPD752xx only)
114 122 125 ps Subsystemn clock
TIO input frequency 11 0 0.6 MHz  Vpp = 4.5 to Vpp max (uPD752x0¢P216A)
0 165 kHz  Vpp = 2.7 t0 6.0 V (uPD752xx only)
0 1 MHz  (uPD75CG208/CG216A only)
TIO input low- ety 0.83 us Vpp = 4.5 to Vpp max (uPD752xx and
and high-level width rPD75P216A only)
3 us Vpp = 2.7 to 6.0 V (uPD752xx only)
0.48 us (nPD75CG208/CG216A only)
SCK cycle time tkey 08 ps Input; Vpp = 4.5 to Vpp max
0.95 us Output; Vpp = 4.5 to Vpp max
3.2 us Input;, Vpp = 2.7 to 6.0 V (uPD752xx only)
3.8 us Output; Vpp = 2.7 to 6.0 V (sPD7520¢ only)
BCK low- and high-level width el tH 0.4 us Input; Vpp = 4.5 to Vpp max
0.5 tcy - 50 ns Output; Vpp = 4.5 to Vpp max
1.6 us Input; Vpp = 2.7 to 6.0 V (uPD752xx only)
0.5 tycy — 150 ns Output; Vpp = 2.7 V to 6.0 V ([uPD752xx only)
Slvs. SCK 7 setup time tsik 100 ns
Stvs. SCK 1 hold time test 400 ns
SCK ! —» SO output delay time  tkgo 300 ns Vpp = 4.5 to Vpp max
1000 ns  Vpp = 2710 6.0 V (uPD752xx only)
Interrupt inputs low- tNTL INTH {Note 2) us INTO
and high-level width 2oy s INT1
10 us INT2, INT4
RESET lowlevel width tasL 10 us

Notes:
(1) Cycle time is determined by the frequency of the oscillstor ~Fiecommended External Circuit

connected to the microcomputer, system clock controf register
(SCC), Vpp, and the processor clock control (PCC). See the
graph depicting the supply voltage vs. The cycle time when the Von +5V
microcomputer is operating on the main system clock. ; RDS.1EL
(2) 2icy or 128/fyy, depending on the setting of the interrupt mode 8.28-9.3V
register (IM0). VPRE
$68kQ
Vioap -30v
kel a8
83RD-8550A
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DC Characteristics (uPD752xx only)

Ippvs Vpp loL Vs VoL (Ports 0, 2, 3, 6)
FTa=25C 20 T
5000 Vpp =6V A=
High-speed mod \
PCC=(0011) E / / LY
! P .% 5 i
Middle-speed mode // )  Vpp =5V
PCC={0010
1000 0010) 7|~ %
z —_ o
- = Vpp =3V
—E 500 {—Low-speed mode — 5 / 1
= PCC=(0000) 3 /
3 HALT mode_ 4" z
8 (0100) 3 VDD =27V
§ 100 ,/ g s / /
£ = 4
3 — :
—§ 50 [ Subsystem clock™ 7 - s
5 operation mode Z 8
A a
4 o g
o // 0 1 2 3 4 5
st
10 '1’ — ~ Low-level output valtage Voi (V)
s F—sa - ~ 2 STOP mode (1000)
[ y N Z | (When Power-on reset |
HALT mode™ ) circuit and Power-on |
A ﬂlag are o;\-chip.) g
()lndlt'ates smlvatue fon; pce % 10H Vs VDD - VOH (Ports 0, 2, 3, 6)
1
0 1 2 3 4 5 6 7 _20

Power Supply Voltage Vpp, (V)

Vpp =86V
X2 XT1  x12]

4.4 32768 0 kQ
15 pF 1SpF 22pF

33 pF

fe—Vpp =4V

./ —Vpp =5V

Vpp = 3V

High-level Output Current oy (MA) Typical
L
[~]

(=]
B83RD-7204A

0 1 2 3 4 5

Vpp - VoH V)
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DC Characteristics (uPD752xx only) (cont)

loL vs VoL (Ports 4 and 5) lop vs Vpp - Vop (T0 - T15)
20 T 0 T ] —40 1
/ DD = Ta=25°C Ta=25C
o] I‘ ] VD]D=51 3 VDD - VPRE = 8V
S 15 A=t & a0 }
g - DO =4V z VDD~ VpRE = 10V / /r |
£ <——VD]3 — 3 E VoD - VPRE =6V
e Vpp =27V 8 / /
g 1 p el g N/
E g 2 7
g 5
g / §' / / VDD - VPRE = 4V
S 5 y /8
2 5 g 10 //1
H H
& -
0 g 0 4
0 1 2 3 4 5 ° 1 2 3 4 5
Low-leve! output voltage Vo (V) Vop-Vop (V)
loH vs Vpp - VoH (Ports 4 and 5) lop vs Vpp - Vop (S0 - S9)
-20 -10 - T 255[0 v l_ v T T 4
Tp=25°C A DD~ "PRE // A
g 3 /! //
[~ -
= 15 [—Vpp =6V = / /VJD-VPRE=8V
z v, v =z //
£ DD =
z / Vpp = 4V ‘E /, P
= K] VoD~ VPRE =6V
g o / A £ 5 / y. ]
=1 ” £ / /
S vd S AL
2 5 VoD - VPRE = 4V—
3 =3 / ”
o Vpp =3V 8 /
g s 11 ¥ //
£ - 1 2 /e
=] Vpp =2.7V a
I
? i
8
=1 =)
0 g 0 g
o 1 2 3 4 5 0 1 2 3 4 5
VDD - VoH (V) Vob-Voo V)
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Figure 4. Guaranteed Operating Range

pPD75CG208/CG216A and
pPD752XX pPD75P216A
40 40
32 2|
30 a0
R R R R 7§\ IR R R R IR LRI R
7
6 6
Guaranteed
5 s operating
range
4 4
i 3 2 s
5 3
@
g g
= =3
; 2 2 2
o
& (5}
1 1
: :
0s H 05 2
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Power Supply Voitage Vpp (V) Power Supply Voltage Vpp (V)
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HPD7520x/7521x/75CG2xx/75P216A

Figure 5. AC Timing Measurement Points

Figure 7. Serial Transfer Timing

All Except X1 and XT1

0.75 Vi 0.75 V|
0D -— Measurement—> bo
02vVpp <« points  —a o2 Vpp

X1 and XT1

X1 Input \_

vty
la—— UXTL IXTH

XT1 Input \_ VDp-04V

NOAV

83AD-7211A

Figure 6. TI0 Timing

Serial IO Mode (3-Line)

tkey. |
re— KL tkH
SCK \
siK 1 tys)
S| ; Input Data )
N
'KSO —»f

S0 Output Data X

viny |

re—1TIL tTiH

83RD-7212A

®RD-72134
Figure 8. Interrupt Input Timing
tiNTL UNTH
INT0,1,2,4
BIRD-7214A
Figure 9. RESET Input Timing
tRsL
RESET
83RD-65604
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pPD7520x/7521x/75CG2xx/75P216A

NEC

Data Memory STOP Mode Low Voitage Data Retention Characteristics

Mask AOM parts: T, = —40to +85°C
Programmable parts: T, = —10to +70°C

Parameter Symbol Min Typ Max Unit  Conditions
Data retention voltage VoobR 2.0 Vpp max \'4
Data retention current (Note 1) IbppbR 0.1 10 pA Vbppr = 2.0V (wPD752xx and xPD75P216A)
10 200 pA Vpppr = 2.0V (uPD75CG208/CG216A)
Release signal SET time tSREL 0 us
Oscillation stabilization time (Note 2)  twar 2174x ms Release by RESET input
(Note 3) ms Release by interrupt request
Notes:

(1) Excludes the on-chip pulidown resistor and power-on reset
circuit {(mask option) in the mask ROM parts.

(2) Consuit the vendors resonator specification for this value.

(3) Oscillation stabilization WAIT time is the time during which the
CPU is stopped and the crystal is stabilizing. This time is
required to prevent unstable operation while the oscillation is
started. The interval timer can be used to delay the CPU from
executing instructions using the setting of the basic interval
timer mode register {BTM) according to the following table:

BTM3 BTM2 BT™M1 BTMO WAIT time (fx = 4.19 MHz)

2204, (Approx 250 ms)
2174 (Approx 31.3 ms)
215/, (Approx 7.82 ms)
2134 (Approx 1.95 ms)

- 00
—_-O =0
—-— a0

[

4-116

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



N E C HPD7520x/7521x/75CG2xx/75P216A

Figure 10. Data Retention Timing

A. STOP mode is released by RESET input
internal reset
operation
! HALT mode
[e———$5 . STOP mode >
t¢——— Data retention mode ————» l > 22:?”0"'
Vv
bo T VODDR
Execution of
STOP instruction
- 4
RESET \ /
N_A
t
[e— 'SREL WAIT
B. STOP mode Is released by Interrupt signal
HALT mode
!
55 STOP mode Operation
|¢———— Data retention mode ———»
V,
oo T VoDDR
Execution af tSREL _
STOP Instruction
Standby release signal ¢
(Interrupt request)
TWAIT
83RD-64568
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HPD7520x/7521x/75CG2xx/75P216A

NEC

DC Programming Characteristics (sPD75P216A only)
Ta=25%56C; Vpp =6.0=0.25V; Vpp = 125 £ 0.3V;Vgg = OV

Parameter Symbol Min Typ Max Unit Conditions

High-level input voltage ViH1 0.7 Vop Vpb \4 All except X1, X2
ViHo Vpp-0.5 Voo ' X1, X2

Low-level input voltage ViL1 0 0.3Vpp v All except X1, X2
ViLe 0 0.4 v X1, X2

Input leakage current i 10 pA VinN = ViLor Vi

High-leve! output voltage VoH Vpp-1.0 v loy = -1MA

Low-level output voltage VoL 0.4 v loL = 1.6 mA

Vpp supply current Ipp @ mA

Vpp supply current Ipp 30 mA MDO = Vj; MD1 = Vi

Notes:

(2) Vpp is to be applied prior to Vpp and to

(1) Vpp must not exceed +22.0V, including overshoot.
removed.
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N E C HPD7520x/7521x/75CG2xx/75P216A

AC Programming Characteristics (sPD75P216A only)
TA=25% §°C; Vpp = 6.0 = 0.25V; Vpp = 125 = 0.3 V; Vgg = ov

Parameter Symbol EPROM Symbol (Note 1) Min Typ Max Unit Conditions

Address setup time (Note 2) tas tas 2 ns

MD1 to MDO { setup tMm1s toes 2 us

Data to MDO | setup tps tps 2 pus

Address hold from MDO T (Note 2) tAH taAH 2 ns

Data hold from MDQ T toH tpH 2 Bs

Data output float delay from MDO T toF tor 0 130 ns

Vpp setup to MD3 T tvps tvps 2 us

Vpp setup to MD3 T tvps tvcs 2 us

Initialized program pulse width tpw tpw 0.95 1 1.06 ms

Additional program pulse width topw topw 0.95 21 ms

MDO setup to MD1 T tmos tces 2 us

Data output delay from MDO | tov tov 1 ps  MDO = MD1 = V)

MD1 hold to MDO T tM1H tOEH ns  tpyH + tmip = 50 us n
MD1 recovery from MDO 4 tmir tor us  tmiH + tmig =2 50 us
Program counter reset tpch - 10 us

X1 input high/low level width By el - 0.125 BS

X1 input frequency fxx - 4.19 MHz

Initial mode set 1) - 2 ns

MD3 Setup to MD1 T tmas - 2 ps

MD3 hold to MD1 L 1MaH - 2 s

MD3 setup to MDO tmasa - 2 BS During program read cycle
Address — data output delay time (Note 2) tpap tacc 2 s

Address — data output hold time {Note 2)  tyap toH ] 130 ns

MD3 output hold from MDQ T tmaHR - 2 us

Data output float delay from MD3 ¢ tpER 2 s

Notes:

(1) These symbols correspond to those of the xsPD27C 256 EPROM. 2) The internal address signal is incremented by the rising edge of

the fourth X1 pulse; it is not connected to an external pin.
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Figure 11. OTP Memory Write Timing (Programmable)
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Figure 12. OTP Memory Read Timing (Programmable)
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