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NEC

NEC Electronics Inc.

MPD7520x/7521x/75CG2xx/75P216A

4-Bit Microcomputers

With FIP (VF) Controller/Driver
T-49-19-4y
T-49-19-59

Description

The uPD7520x/7521x is a family of single-chip CMOS
microcomputers containing CPU, ROM, RAM, I/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 /O ports in 1-, 4-, and 8-bit units. The devices
are ideally. suited for controlling VCRs, microwave ov-
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

o 136 instructions

— Bit manipulation

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

— 1-byte relative branch -

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

O Fast execution time (@ 4.19 MHz)
~ High-speed cycle: 0,95 us
— Lower-voltage cycles: 1.91 and 15.3 us
O Program ROM
—UPD75205: 6016 bytes
— UPD75208/CG208A; 8064 bytes
~—uPD75212A: 12160 bytes
—HPD75216A/CG216A/P216A; 16256 bytes
o Data memory (RAM)
— UPD75206: 369 X 4 bits
— UPD75208/CG208A: 497 X 4 bits
— UPD75212A/216A/CG216A/P216A: 512 X 4 bits
— Allows operation on 1, 4, or 8 bits

0 Four banks of eight 4-bit registers

g Accumulators
~1-bit (CY)
—4-bit (A)

— 8-bit (XA)

FIP Is a registered trademark of NEC Corporation

28 port lines

—20 IO lines; 8 outputs directly drive LEDs
{(lsink = 15 mA rms)

— 8 input-only lines

@ One external event input
0O 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
—S8TOP mode: stops main system clock

Operates with crystal or ceramic resonator

o GMOS operation with Vpp from 2.7 to 6.0V
O Low current (Vpp = 5V, fux = 4.19 MHz)

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

Mask options

~— Power-on reset circuit and power-on flag
(always in uPD75CG208A, uPD75CG216A,
UPD75P216A)

— Port 6 input puil-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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Ordering Information

Part Number Package Type ROM Type
+/ [PD75206CW-0x g4-pin plastic SDIP _ Mask ROM
J #PD75206G0x¢-18 64-pln plastic QFP

(resin thickness
2,05 mm)
 pPD75206GFxx-3BE  64-pln plastlc QFP
N (resln thickness
2.7 mm)
[ #PD75208CWaocx 64-pin plastlc SDIP _ Mask ROM
wPD75208G-0x-1B 64-pin plastic QFP
v (resin thickness
2.05 mm)
nPD76208CGFxxx-8BE  64-pin plastic QFP
J (resin thickness
2,7 mm)
 sPD76CG208E 64-pin ceramic SDIP  Piggyback EPROM
Vv wPD76CG208EA 64-pin ceramic QFP
v~ PD75212ACW-0¢ 64-pin plastic SDIP  Mask ROM
~ WPD76212AGF-xx-3BE  64-pin plastic QFP
< uPD75216ACW-ox | 64-pin plastic SDIP

{PD75216AGF-xxx-3BE  64-pin plastic QFP
\UPD75CG216AE 64-pln ceramic SDIP  Piggyback EPROM
«/} BPD75CG216AEA 64-pin ceramic QFP

 BPD75P216ACW 64-pin plestic SDIP ~ OTP

Notes:

(1) xxx Indlcates ROM code suffix
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Pin Configurations T-49-19-59
64-Pin Plastic SDIP
sagjt N/ & PVpp
s2[]2 63 []s4
{ sifs . e2[3ss
sorf4 A\ si[Iss
POyiNT4AClE o187
P04/SCK [] 6 59 [ s8
Poyso ] 7 58 [ s9
Pog/SI L] 8 57 [ Vpge (NCY
P10/|NTO e [ m] VLOAD
P14/INT1 [ 10 85 [ T15/510
Pig/INT2 [ 11 54 O T14/811
Py Mo O} 12 53 [ T1¥S12/PHy
P2 [J 13 52 [ T12/S13/PHy
P24 ] 14 §1 [ TH1/S14/PHy hihe e e
P2 [ 15 50 [ T10/S15/PHg : T e
P23/BUZ ] 18 49 To
*MDg/P3g [ 17 wfTe .
“MDy/P3y ] 18 QT i
*MD2/P32 [ 19 46 {1 7e o
‘MDa/P33 [ 20 SOT5 w° }
Peg [ 21 44174 N >
Py O 22 40T -
Pep ] 23 20712
P63 [] 24 40T
Pag T 25 40T
P4y} 28 ag [ RESET
P4p 27 38 {1 P53
P43 ] 28 37 B pPsa
pPro Q20 38 [1 P5¢
x1 30 35 A psg
x2 O 31 34 [3 xT2
vgg O 32 33 [ XT1
* Pin 57 Is not connected on pPD75P216A.
MDg — MD3 are used for pragramming the pPO75P216A.
83RD-68294
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HPD7520x/7521x/75CG 2xx/75P216A
T-Y9-19-Y4

Pin Configurations (cont)

T-49-19-59
64-Pin Plastic QFP
N N Do
8  EEEEgzQ
TELEELLEESITFELNILES
no0nNOAnNaOnNAnNNnNnonon
51 BQ 49 48 47 46 45 44 43 42 41 40 89 38 37 36 35 84 33 Y
P4y O 52 82 1 Po4/SCK
P4, Ol 53 31 [ Pog/INT4
P4z O3 54 Com 30 {1 s0
PPo [} 55 B4 2¢ [ s1
X1 O] 56 . 28 [ds2
X2 O] 57 27 [T's3
Vss [ s8 26 1 vpp
xTi O 59 25 184
xt2 0 80 24 0 ss
Psg & 61 23 [ s6
P54 O 62 O 22 1 s7
P5, O 63 21 [Jss
P53 [ 64 20 [l s9
1 234686 78 9101112131415 16171819
R )
I%hhhhb—l—hﬁl—hggéggggf_
= BobhE RS
g289 y
(3 S S SE
83R0-68308
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Pin Configurations (cont)

64-Pin Ceramic Piggyback SDIP

sarf \J 64 1 Vop
sar2 ga [ s
si]3 2 N ke | 62 |1 S5
sot]4 vpp Q1 "28¢ Vpp 61 188
POYINTALTS I i efs?
POSCR ] 6 Appd2 27QVpp 59 [a S8
Poysor]7 1 1 6a[1se
Pogsi}8 A7;03 26QAsa 57 1 Vpge
Plg/INTO [ 9 1 1 56 13 VioaD
PIINTIT] 10 AgQ4 25QAg 85[0 TIS/S10
PlyNT2O} 11 1 1 sabTast
Plamo D] 12 AgQS 24Qag 53 TIUSIZPHy
P2 [} 13 1 i 52 [ T12/813/PHy
P14 A,Q8 238QAq 51 [ TIUSI4PH,
P15 | | 50 [1TI0/SISPH,
PgBUZ ] 16 A3Q7 22Qugg49[1To
Pag17 | 1 4s[dTs
Pay [ 18 A2¢8 21¢Vss a70T7
Pz 19 1 I 4611716
Pallz20 A;Qs 20Qa, 45[QTs
Psg O} 21 ! 1 44174
por]22 AgQ10 19QTE 4™
P62 [ 23 | 1 42012
Pall2s |,O1 1891 s
Pdg ] 25 1 i 40 [J 10
Pas]ze 1, Q12 17Qus 30 O AESET
P4 [ 27 1 1 38 1 P53
P4z [ 28 |2¢ 13 16¢ 14 37TH P52
proCj20 | 1 a5
xiaovgsPte 15915 a5 rso
x2af]a1  bLe—=d  aa[xm2
Vgg [ 82 33 [ xT1
43R0D-681A
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1-99-19-74

Pin Configurations (cont)

64-Pin Ceramic Piggyback QFP
N C o
., LEEEa?
= o N R =
EEFEEPPELINFEITEESE
nOooONnOnOnnAOnnOonnn
51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 —
P4y ] 52 lg NC Ag Ay Ap A3 Ag4 A5 Ag 32 F1 poy/SCK
P4y T 58 09 0 0 0 0 0 0 O O 4, 31 pogiNTs
PagTyse 'T1413 12 11 10 8 8 7 & 54°°7 g
pro [ s5 12015 3 OAyp 20 O st
xt gss y o 28 [182
16 20V -
x2 O 57 S8 0D 57 0,83
Vgs ] 58 NCO17 1ONC 26 P vpp
xi s o 25 O s4
18 320V,
xr2Ge0 2 0 s s
P5g J 61 4010 310Vpp 23 [ 88
Psy ez 1 ,oM21 22 20 24 25 26 27 28 20%%,,, 2287
P52E530 0O 00 0O0O0OO0O0O0o 21 [ ss = —— )
P53E 64 lg 1z CE Ajp Vss NC A{{ Ag Ag [ so
1 23 456 7 8 9 10 1112 13 1415 16 17 18 19
UUUUUULILIULIUULJLJLILILJLIL‘..IU
O rNMOMS WY OO0 O N -0 O 0O
5»—»—»—1—1—1—1—[31—1—01_3:_3:‘555 53:_
w BIdQIW >
= GbaprFr>
EEE : s
[l S i % -
23R0-68328 s » S 2
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Pin ldentification

Symbel Function

POy/INT4 Port 0 Input; interrupt 4

P04/SCK Port 0 Input; serlal clock

P0,/SO Port 0 input; serial out

POy/SI Port 0 Input; serial In

P1o/INTO Port 1 input; interrupt 0

P14ANT1 Port 1 Input; interrupt 1

P1oINT2 Port 1 input; interrupt 2

P13/TIO Port 1 Input; timer 0 input

P2¢-P22 Port 21/0

P24/BUZ Port 2 1/0; buzzer output

P3¢-P3y/MD0-MD3  Port 8.1/O; OTP operation mode
(uPD75P216A)

P4g-Pdg Port 4 /0

P5(-P53 Port 5 1/0

P6g-P63 Port 6 /O .

PHy/T13/512 Port H output; digit select line; segment line

PH4/T12/513 Port H output; digit select line; segment line

PH,/T11/514 Port H output; digit select line; segment line

PH3/T10/515 Port H output; digit select line; segment line

PPO Pulse output

RESET Reset input

§0-89 FIP segment outputs

TO-T9 FIP digit select outputs )

T14/511 Digit selects T14 and T15; segmeht lines $10

T15/510 ) and 811

Vob Positlve power supply )

ViL0AD FIP high-voltage negative supply voltage

VprE FIP predriver negative supply voltage

Vsg Ground ’

X1, X2 Main clock Inputs

XT1, XT2 Subsystem clock inputs

PIN FUNCTIONS

P0o-P03, INT4, SCK, SO, Sl (Port 0, Interrupt 4,
Serlal Clock, Serial In/Out)

These pins can be used as 4-bit input port 0. POy 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 alsc be used for the serial interface under
the control of the SIOM register. St 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. P1g and P14
can also be used for edge-triggered interrupts INTO and
INT1. P1» 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 part 1 Input mode.

P2¢-P23, BUZ (Port 2, Buzzer Output)

These pins can be used as 4-bit /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-MDS3) (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 pPD75P216A OTP program
memory write and verify mode to select the operation
mode. A reset causes this port to be in the input mode.

P4y-P43 (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.

P54-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
one 8-bit port, A reset causes this port to be in the input
mode.

P6g-P63 (Port 6)

Port 6 is a 4-bit /0O port. Outputs are latched, and each
bit can be independenily 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 o the input mode.
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PHgp-PH3, T10-T13, S12-§15 (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.

$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.

TO0-T9 (FIP Digit Select)

These are high-voltage outputs used as FIP controller
digit select timing signals. 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.

T14/S11, T15/810 (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.

TYG-]9-4y T-49-19-59
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.

Vpre (Predriver Power)

This is the power supply for the predrivers of the FIPEL
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.

Vgg (Ground)

System ground.
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Block Diagram

T-4949-4Y

T-49-19-59
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=
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=
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83AD-65838
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Product Comparison / 7-49-19-59
Item #PD75CG208 uPD75CG216A  pPD75206 wPD75208 pPD75212A uPD75216A uPD75P216A
Program Piggyback Piggyback Mask ROM Mask ROM Mask ROM Mask ROM OTP
memory EPROM EPROM . 0000H-177FH  000OH-1F7FH 0000H-2F7FH 0000H-3F7FH 000H-3F7FH
(ROM) O0000H-1FFFH 0000H-3FFFH 6016 x 8 bits - 8064 x 8 bits 12160 x 8 bits 16256 x 8 bits 16256 x 8 bits
8192 x 8 bits 16384 x 8 bits 1
Data 497 X 4 bits 612 x 4 bits 369 x 4 bits 497 x 4 bits 612 x 4 bits 512 x 4 bits 612 x 4 bits
memory
(RAM) ,
Port 6 None None Mask optlon Mask option Mask optlon Mask option None
pulkdown {each bit) (each bi) (each bit) {each bit)
resistor
£0-58, On-chlp pulkdown resistor Each bit can be mask programmed elther for a On-chip
T0-T9 pull-down resistor or as an open drain sutput pulk-down
resistor
89, Open drain Open draln Each bit can be mask programmed sither for a pull-down resistor Open drain
T10-T16 or as an open draln output
Number 19-12 9-16 9-12 9-12 9-16 9-16 9-16 5 - i T
o FIP : @
segments - ) - i
Power-on On-chip On-chip Mask option Mask option Mask option Mask option None
reset -
clreuitry N )
Low-power  Not provided Not provided 2 volts 2 volts 2 volts 2 volts Not provided L } R
data ’ T =
retention
Operating 5V * 10% 6VE10% 27to 60V 27to 60V 27to 6.0V 27t0 60V 6V :10%
voltage :
range
Package 64-pin piggyback ceramic 64-pin plastic shrink DIP 64-pin
ghrink DIP with window. 64-pin plastic QFP plastio
64-pln plggyback - shrink DIP

ceramic QFP with window.
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ELECTRICAL SPECIFICATIONS

T’ ’4747'77
T-49-19-59

Capacitance (All Parts)
Vop= OV;Tp = 25°C -~

Absolute Maximum Ratings (All Parts) Parameter Symbel Max Unit Conditions
Ta=25°C . Input capacitance Cy 15 pF 1= 1MHz
Supply voltage, Vpp -03to +7.0V Output capacitance;  CouTs 15 pF all unmeasured
Supply voltage, Vioan Vpp~40 to Vpp+08V  other than display :)c:n:r;it:c;ned
Supply voltage, Vppe (Note 1} Vpp~12to Vppt+ 03V Output capacitance;  Coutz 35 pF

Supply voltage, Vpp (Note 2) -03to +135V display only

) nbut voltage, Vy 1/O capacitance Cio 16 pF

~0.310 Vpp + 0.3V

Output voltage, Vo (other than display)

-0.3to Vpp + 0.3V

Output voltage, Vop (display pins) Vpp~40 to Vpp+0.3V
High-level output current, loy -16 mA
(single pin; other than display)

High-level output current, loy ~15mA
(single pln; S0-S9)

High-level output current, loy ~30 mA
(single pin; TO-T15)

High-level output current, loy ~20mA
(total of all pins other than display} )
High-level output current, loy -120 mA
{total of all display outputs)

Low-level output current, loy_ (single pin} 17 mA
Low-fevel output current, loL 60 mA
{total of all ping)

Power dissipation, Py (Plastlc QFP) 450 mW
Power dissipation, Py (Plastic SDIF) “600 mW
Storege temperature, tstq -65t0 + 150°C
Operating temperature, topr (Note 3) ~-40 10 +85°C
Operating temperaturs, topt (Note 4) ~10 to +70°C

Exposute to Absolute Maximum Ratings for extanded periods may
affact device rellability; exceeding the ratings could cause permanent

damage.

Notes:

(1)} Does not apply to uPD75P216A.
(@) For uPD75P216A only.

(@) For mask ROM parts,

(4) For uPD75CG208/CG216A/P216A,

4104

Operating Supply Voltage
Mask ROM parts: Ty = =40 to +85°C
Programmable parts: Ty = =10 to +70°C

Parameter Min Max Unit Conditions

CPU (Note 2) (Note 3) 6.0 V  {Note 4)
45 5.5 V  uPD75CG208/CG216A
and uPD75P216A only
Display controller 4.5 6.0 V  (Note 4)
45 5.5 V  uPD75CG208/CG216A,
HPD75P216A only -
Timer/pulse 4.5 6.0 V  (Note 4) -
generator 45 65 PD75CG208/GG216A
. and yPD75P216A only
Other hatdware 27 6.0 V  (Note 4)
(Note 2) 45 55 V  uPD75CG208/CG216A
and uPD75P216A only
Notes:

(1) Care must be taken when designing the microcomputer that the
total power dissipation does not exceed the maximum allowable.
Power is dissipated in three areas:

a, At the CPU, PD Is caloulated by the product of Vpp (max)
and Ippy {max).

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

©. By the pull-down resistors.

{2) The CPU does not include the system clock oscillater, the display
controller, or the timer/pulse generator,

(3) Varles according to the cycle time. See AC Characteristics.
(4) Mask ROM parts only.
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Main System Clock Oscillator Characteristics T-49-19-59
Mask ROM parts; T = ~40 to +85°C; Vpp = 27 to 6.0V
Programmable parts: T4 = -10to +70°C; Vpp = 4510 6.5V
Osclilator Parameter Symbol Min Typ Max Unit Conditions
Cerantio resonator Oscillation frequency fxx 20 5.0 MHz (Note 5)
(Figure 14) {Note 1)
Osclilation stabilization 4 ms After Vpp reaches the
time {Note 2) (Note 3) minlmum oscllation voltage
Crystal resonator Oscillation frequency xx 2.0 4,19 5.0 MHz {Note 5)
(Figure 1A) (Note 1)
Osclllation stabilization 10 ms (Note 4)
time (Note 2) (Note 3)
30 ms {Note 5)
) ) (Note 3)
External clook X1 Input frequency "t 20 50 MHz {Note 5)
(Figure 1B) (Note 1)
X1 input low- and H XL 100 250 ns

high-level width

Notes:

(1) The osclllation frequency and X1 Input frequency are Included
only to show the characterlstics of the oscillators. Refer to the AC
Characterlstics table for actual instruction executlon times.

_{3) The oscillatlon stabilization time s the time required for the
osclilator to stabilize after voltage Vpp Is applled and reaches the
Vpp &pec or the STOP modoe Is released.

Subsystem Clock Oscillator Characteristics
Mask ROM parts: Ta = —40 to +85°C; Vpp = 2710 6.0V
Programmable parts: Ty = -10to +70°C; Vpp = 45t 55V

(3) Values shown are for the recommended resonators, Values fof
resonators not shown In this data sheet should be obtained from
the manufacturer's specification sheets. .

(4) Vpp= 4.5t06.0V for mask ROM parts and Vpp = 4.5t0 5.5V for

programmable- parts.

) Vpp= 2.7t06.0V for mask ROM parts and Vpp = 4.5t0 55V for

programmable parts,

Oasclllator

Parameter Symbol Min Typ Max Unit Conditions
Crystal resonator Osolllation frequency T 32 32,768 35 kHz (Note 1)
(Figure 24) Osclllatlon stebllization time (Note 2) 1.0 2 s (Note 3)
10 8 (Note 4)
External clock XT1 Input frequericy T a2 100 kHz {Note 4)
(Flgure 28) XT1 Input high/low level width T Tl 10 a2 s
Notes:

(1) The osclllator frequency and input frequency Indicates only the
osclllator characteristles. Refer to the AC Characterlstics for the
Instruction execution times,

(&) The osclllation stabtlization time is the time required for the
asolllation to stabilize after Vpp Is applied and reaches the Vpp
8peo or after STOP mode Is released,

3 Vpp = 4.5 to 6.0V for mask ROM parts and 4.5 to 55V for

programmable parts.

(4) Vpp = 2.7 to 6.0V for mask ROM parts and 4.5 to 55V for

programmable parts,

4-105




N E C ELECTRONICS INC

HPD7520x/7521x/75CG2xx/75P216A

J0E D EE LY27525 00258L5 7 WM

Figure 1. Main System Clock Configurations

7. 45-19-44

NEC

T-49-19-59

Figure 2. Subsystem Clock Gonfigurations

A. Ceramlc/Crystal Resonator

WL T
=5

X1

B. External Clack

UPD74HCUI04

Xi

X2

to System ground (Vgs).

Note: When the Input Is an external clock, the stap mode
cannot be set because the X1 pin is connected

S3RD-8443A

4-106

A. Crystal Resonator

=L

330

kQ

B. External Clock -

-—DO—xn

Open —{ XT2

Note : For 75P008, C3 = 22 pf and C4 = 33 pf
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N E C HPD7520x/7521x/75CG2xx/75P216A
T-49.19-47
Recommended Main System Clock Oscillator Circuit Constants T-49-19-5 9

(Mask ROM Parts and pPD75CG216A)
Maln system clock = Ceramic; Ta = -40 to +85°C (for mask ROM parts) and —10 to +70°C (for xPD75CG216A)

Manufacturer Product name (Note 1) Ct (pF) C2 (pF) Remarks
Mutata CSA 2.00MG 30 30
CSA 4,1SMG 30 80
GSA 491MG 30 30
CAT 2.00MG None None G on-chip type
CST 4.19MG None None G on-chip type
CST 4.91MG None None C on-chip type
Kyocera KBR-2.0 MS 47 47 For tnask ROM parts only
KBR-4.0MS 33 33
KBR-4,19MS a3 a3
KBR-4.91MS 33 a3
TOK FCR-3.58M2 20 30 - o
FCR-4.00M2 30 30 43
FOR-4.19M2 30 % il
FCR-4.19MC None None G on-chip type

Notes: g

(1) Oscillation voltage range = 4.0 to 6.0 V for mask ROM parts and .
Vpp = 4.5 to 6.5V for uPD75CG216A e e

P
{
}
v
et
L

Recommended Main System Clock Oscillator Circuit Constants
(Mask ROM Parts and uPD75CG216A)
Main system clock = Crystal; Ta = —-40 to +85°C (for mask ROM parts) and 10 to +70°C (for sPD75CG216A)

Oscillator Voltage Range

Frequency Load Capacitance
Manufacturer (MHz) Retalner Cy. (pF) Ct (pF) C2 (pF) Min (V) Max (V)
Kinseki 2,00 HC-18/U 16 20 20 45 {(Note 1)
419 HC-49U 16 20 20 45 (Note 1)
4.91 HC-43/U 16 20 20 - 45 (Note 1)

Notes:

(1) Oscillatlon voltage range max = 6.0 V for mask ROM parts and
5.5V for sPD75CG216A.

Recommended Subsystem Clock Oscillator Circuit Constants
(Mask ROM Parts and uPD75CG216A)
Subsystem clock = Crystal; Tq = -10 to +60°C (for the mask ROM parts) and 10 to +70°G (for the gPD76GG216A)

Osclllator Voltage Range

Load Capacltance

Manufacturer Type Cy, (pF) C3 (pF) C4 (pF) R (k0) Min (V) Max (V)
Kinseki ) P-3 12 22 22 330 {Note 1) (Note 1)
Citizen CFS-308 14 22 a3 330 (Note 1) “(Note 1)
Notes: '

(1) Osclilation voltage range is 2.7 to 6.0 V for the mask ROM parts
and 4.5 to 5.5V for the xPD75CG 216A.

4-107



N E ¢ ELECTRONICS INC 30E D WM L427525°00258L7 0 M

uPD7520x/7521x/75CG2xx/75P216A N b
T=49./9-4
Recommended Main System Clock Ceramic Resonators (uPD75CG208) T-49-19-59
External Capacitors ) Vpp Range
Manutacturer Product name C1 (pF) C2 (pF) Min (V) Max (V)
Murata CSA 419MG 30 60 45 56
Kyocera KBR-2.09 MS €8 68 45 55
KBR-3.58 MS 33 33 4.5 55
KBR-4.19 MS 33 33 45 &5
KBR-4.9 M 33 33 45 65

Recommended Main System Clock Crystal Resonators (uPD75CG208)

External Capacitors . Vpp Range
Manutacturer (Note 1) Product name C1 (pF) (Note 2) C2 (pF) Min (V) Max (V)
Kinseki HC-49J 15 15 4.5 55

Notes:
(1) Equivalent serles resistance of a crystal must be lower than 800, @) \(/a;i)able range of G1 for frequency trimming should be 10 to 33
P

Power-on Reset Characteristics (Note 1)
Ta = —40 to +85°C, Vpp = 2.7 to 6.0 (Mask ROM parts); Ta = —10to +70°C, Vpp = 5V =10% (xPD75CG208 and sPD75CG2164)

Parameter Symbol Min Typ Max Unit Conditlons
POR high-level operating voltags VooH 45 6.0 A
. POR low-level operating voltage VooL -0 0.2 \
Supply voltage rise time t 10 (Note 2) us
Supply voltage OFF time tott 1 s
POR ¢ircult current dissipation (Note 3) loper 10 100 pA Vpp = 5V * 10%; (uPD752xx only)
10 200 pA Vpp = 6V £10%
{nPD75CG208/CG216A only)
2 20 _A Vpp = 27V (}1PD7572XX only)
Notes:

(1) Thisclroultis presenton the yPD75CG208 and uPD76CA216. 1tis  Flgure 3. Power-on Reset Timing

a mask option on mask ROM parts and is not available on the

uPD75P216A. Voor
(&) 217/xx (313 ms atfyy = 4.19 MH2). Voo Alvoor
3) Curtent which flows when the internal reset clrcuit and power-on ' '

flag are used. off > r

Note: Start the power supply smoothly,

83RD-5852A
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N E Q HPD7520x/7521x/75CG2xx/75P216A
T-4947-44
DC Characteristics T-49-19-59
Ta = —4010 +85°C, Vpp = 2.7 to 6.0 V (Mask ROM parts); Ty = ~10 to +70°C; Vpp = 4.5 to 65V (Programmable Parts)
Parameter Symbol Min Typ Max  Unit Conditlons
High-level input voltage ViH1 0.7 Vpp Vob V  All except ports 0, 1, 6; X1, X2, XT1, RESET
ViHz 0.76 Vpp Vo V  Ports 0 and 1; RESET )
ViHa Vpp-0.4 Voo V X1, X2, XT4
ViH4 0.65 Vpp Vop v Port 6; Vpp = 4.5 to 6.0V (uPD752xx only);
5V £10% (programmable parts)
0.7 Vpp Vop v Port 6; Vpp = 2.7 to 6.0V (uPD752xx only)
Lowlevel Input voltage ViL1 0 0.3 Vpp v All except ports 0, 1, 6; X1, X2, XT1, RESET
ViLz 0 02Vpp  V  Ports 0, 1, and 6; RESET
ViLa -0 0.4 VX1, X2, XT1
High-level output voltage Vor Vpp-1.0 V  Alloutputs; Ioy = -1 mA (Note 10)
Vpp-0.6 vV Alloutputs; gy = —100 A (Note 11)
Lowlevel current h ~300 -800 pA  lglzi Vin = OV; (sPD75CG208/G216A only) o -
Low-level utput voltage VoL 0.4 2,0 v Ports 4 and 5; o = 16 mA (Note 10}
0.4 V  Alloutput pins; lo = 1.6 mA (Note 10) —
0.5 V  All output pins; o= 400 A (1PD752xx only)
High-level input leakage current lLiHt 3 BA Al except Xi, X2, and XT1; Viy = Vpp . o
ILiH2 20 pA X1, X2, and XT1; Viy = Vpp A
Lowlevel Input e -3 A Allexcept X1, X2, and XT1; Viy = OV
loakage current lLiLe 220 pA X1,X3,and XT1; Vg = OV
High-level output leakage current I gy 3 gA  All cutput pins; Vout = Vop .
Low-level output feakage current I g 4 -3 BA  All except display output pins; Vour = 0V
oLz -10 pA  Display output pins; Voyr = Vioap = Vpp-35V
Display output current lop -3 -85 mA  S0-89 (Nots 1)
see Recommended External Circuit
-3 -65 mA  S0-59; Vpp = 4510 6.0V; Vop =Vpp -2V
{uPD75P216A only)
-1.5 ~3.5 mA  S0-§9; All except nPD75P216A (Note 2)
-15 -22 mA  TO-T15 (Note 1)
see Recommendsd Externat Circuit
-15 ~22 mA  TO-T15; Vpp = 4510 6.0 V; Yop =Vpp -2V
(PD75P216A only)
-7 -15 mA  TO-T15; All except uPD75P216A (Note 2)
Internal pull-down resistor Rpg 30 80 200 k2  Port6; Vpp = 4.5 to 6.0 V (sPD75206/208)
{mask option) 20 80 200 kB Port6; Vpp = 4510 6.0V (uPD75212A/216A only);
Vin = Voo
30 1000 k@  Port6; Vpp = 2.7 to 6.0V (uPD75206/208)
20 1000 kQ  Port6; Vpp = 27 to 6.0V (PD75212A/216A only);
Vin = Vop
RL 25 70 135 kR Display output pins; Vop-Vioap = 35V
7 (tPD75212A/216A/P216A)
40 70 120 k@ Display output pins; Vop-Vioap = 35V

(sPD75206/208/CG208/CG216A)
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T-47-19-49

DC Characteristics (cont) T-49-19-59
Parameter ~ Symbol Min Typ  Max  Unit Conditions
Supply current Ibb1 . 3.0 9.0 mA - Vpp = 5V * 10% (Note 4)
(Note 6) {Note 3) 0.55 15 mA  Vpp = 3V x 10% (Note 5; pPD752xx only)
Ippa . 600 1800 pA  HALT mode; Vpp = 5V £ 10% (Note 12)
(Note 3) 200 600  pA  HALT mods; Vop = 3V * 10% («PD762xx only)
bp3 40 120 pA  Vpp = 3V x 10% (Notes 7, 8; uPD752xx only)
100 300 pA  (Note 7; nPD75CG208/CG216A and
uPD76P216A only)
Ipps 5 16 sA HALT mode; Vpp = 3V % 10%
(Notes 7, §; uPD752xx only)
40 100 #A  HALT mode (Notes 7, 8; usPD75C6208/CG216A
and pPD75P216A only) )
bps 05 20 pA  STOP mode; XT1 = 0V; Vpp = 5V £ 10 %;
#PD752xx only (Note 6)
0.1 10 pA  STOPmode; XT{ = 0ViVpp =3V %10% - 5 ——
#PD752xx only {Note 6) e -
10 200 sA  STOP mods; XT1 = QV;
(Note 9; nPD76CG 208 and uPD75CG216A only)
05 200 #A  STOP mede; XT1 = 0V (uPD75P216A only)
Notes: . % ‘
(1) Vpp = 45t0 6.0V for mask ROM parts and-Vpp = 45to 5.5V (1) 92kHz crystal oscillator. TR

for programmable parts; Vop = Vpp -2 V; Vpre = Vpp -9x1 V.

(2) Vop = 4.5t0 6.0V for mask ROM parts and Vpp = 45t055V
{or programmable parts; Vop = Vpp ~2V; Vpge = 0V.

(3) 4.19 MHz crystal oscillator; C1 = C2 = 15 pF.

(4) Value during high-spsed operation and the processor control
clock {PCQC) Is setto 0011,

(5) Value during lowspeed operatlon and the processor control
clock (PCC) Is set to 0000.

(6) Does notinclude pull-down resistor current for S0-S8 and T0-T9.
Inthe mask ROM parts, the current for the power-on reset circult
(mask optlon) Is not included. In the xPD75CG208/CG216A, the
current for the plggyback EPROM and the current in the on-chip
pull-up resistors for 10-17 is not included.

4-110

(8) Value when the system clock control register (SCC) is set to
1001, generation of the maln system clock pulse Is stopped, and
the CPU is operated by the subsystern clock pulge.

{9) With the GE or OE of the piggybacked EPRQM set high.

(10) Vpp = 4.510 6.0V for mask ROM parts and Vpp = 4.5t0 55V
for programmable parts.

(11) Vpp = 2.7 to 6.0V for mask ROM parts and Vpp = 4510558V
for programmable parts,

(12) For the sPD75CG208/CG216A, the CE or OF pin of the piggy-
back EPROM is set to a high level.

(13) No subsystem clock.
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AC Characteristics
Mask ROM parts: Ty = -40to +86°C; Vpp = 27t0 6.0V
Programmable parts: Ty = ~10to +70°C; Vpp = 5V +10%

TF4919-44

T-49-19-59

Parameter Symbol Min Typ Max Unit Conditlons
Cycle time: minimum toy 0.95 32 ps  Maln system clock; Vpp = 4.6 to Vpp max
'(';f;:::;im execution time '3.8 32 us Maln system clock; Vpp = 2.7t0 6.0V;
(uPD752xx only)
114 122 125 us Subsystem clock
TI0 input frequency o1 [1] 0.6 MHz  Vpp = 4.5 to Vpp max (sPD752x¢/P216A)
[V 165 kHz  Vpp = 2.7 t0 6.0 V (uPD752xx only)
0 1 MHz (xPD75CG208/CG216A only)
TI0 Input low- Lt 0.83 B8 Vpp = 4.5 to Vpp max (xPD752xx and
and high-level width uPD75P216A only)
3 us Vop = 27 t0 6.0 V (uPD752xx only)
) - 048 us («PD75CG208/CG216A only)
SCK cycle time twcy 0.8 ps  Input; Vpp = 4.5 to Vpp max
0.95 ns Qutput; Vpp = 4.5 to Vpgp max
3.2 us Input; Vpp = 2710 6.0V (sPD752xx only)
3.8 us Output; Vpp = 2.7 to 6.0 V (uPD752xx only)
SCK low- and high-level width ¢, tky 04 ps  Input; Vpp = 4.5 to Vpp max
0.5 txgy - 60 ns Qutput; Vpp = 4.5 to Vpp max
1.6 us Input; Vpp = 2.7 t0 6.0 V (uPD752xx only)
0.5 txcy - 180 ns Qutput; Vpp = 2.7 V10 6.0 V (uPD762xx only)
S vs, SCK 1 setup time fsiK 100 ns
St vs. SCK 1 hold time sl 400 ns )
SCK{ -+ SO output delay time ~ tgo 300 ns  Vpp = 4.5t Vpp max
1000 ns Vpp = 2.7 to 6.0 V (uPD752xx only)
Interrupt inputs low- tinTLe tNTH {Note 2) us INTO
and high-evel width 210y us INT1
10 us INT2, INT4
RESET low-level width tasL 10 ps

Notes:

(1) Cycle time Is determined by the frequency of the oscilfator
connected to the microcomputer, system clock control register
(SCC), Vpp. and the processor clock control (PCC). See the
graph depleting the supply voltage vs, The cycle time when the
microcomputer s operating on the main system clock.

(2) 2y or 128/fyy, depending on the setting of the Interrupt mode
register (IM0).

Recommended External Circuit

Vop +5V
; RDS,{EL
8.29-9.3V
VPR
Seska
Vioap —o 30V
il e &

S3IRD-£859A
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DC Characteristics (uPD752xx only) T-49-19-59
Ippvs Vpp loLVvs VoL (Ports 0, 2, 3, 6)
Tp=25C = | o)
. Von = 6V TA=26°C
8000 High-speed mode . DD\
PCC=(0011) =
1 ~ % / / /<_.VDD =4V
Mddle-spaed niode // |~ = % [ _Vpp =5V
- PCC=(0010) d B
1000 —= =,
i i o Vpp =3V
B 500 [iowpeedriods —— g A 0o
= [ PCC:(U‘UUU) § 10 / -
3 HALT tode ,z/ 3
8 (0100) 3 Vpp =27V
& 100 ] T
3 = H / -
£ 50 [ subsystem clock ~ 7 =
3 operation mode 7 g
5 3
i g
° L
o // 0 1 2 3 4 5
10 7 ~ Low-!
- 7 — ow-level output voltage Vo, (V)
71 .
5 [—Subsystem clock—zf— ’(Wt?:r? 5&2‘,’.2,5',‘232’[- '
HALT mode™ T~ clrcult and Power-on |
/’  fag are on-chip)) §
()Indlcl.alss set:value fo! PCC % loH vs Vpp - VoH (Ports 0, 2, 3, 6)
1 |
0 1 2 3 4 5 6 7 20
Power Supply Voltage Vpp (V)
g_ Vpp =6V
| x x2 xti_ xrz| 2 15—
= N
419 32.768 3 ag0kq g /oo =4
Mﬁz kHZu g <_./ DD = 5V
<
15 15 pF g - /
pF'E_pI 'I'_ZZ%;B“F 3 ¢ / - Vpp =3V
-
g / L
S /
H |
&
K
T

= Vpp = 2.7V
/ VDD =<

v

BIRD-T204A

Vpp-Vor (V)
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DC Characteristics (1PD752xx only) (cont)

T-Y9-19-47
T-49-19-59

lop vs Vpp-Vop (T0-T15)

loLVs VoL, (Ports 4 and 5)
20 —40
1
J/VDD =6 Tﬁl = 25°|c TA|= 25»[0
-g-_\ I’I ’ I‘ "DP =5 g Vpp- VFI’RE =8V
[ad 1 <l \IDD',4V s /
E 0 E‘ VoD~ VpRE = 10V /
3 <—Vpp =3 E Vpp~-VpRg =8V
= Vpp =27V 8 / d
§ A g N/
8 10 / g 20 7 7
g 5 %
% / §‘ / e Vop - VpRE =V
i Foo AL |
8 g
0 3 0 &
0 1 2 3 4 5 1 2 3 4 5 |
Low-level output voltage Vo (V) Vop-Vop (V)
1oH vs Vpp - VoH (Ports 4 and 5) lop vs Vpp - Vop (S0 -S9)
~20 -10
Tp=25C TA=25C | VDD—VPRE=10V // )
g k| // //
B 15 D =8V 3 /" |/ Voo-Veretev
3 Vpp =5V g // L~
& DD =2
s / Vpp =4 E // /
L XS] VoD - VpRE = 6V
§ » ] £ / g |~ Voo-Vere
re g - 4
= / 3 /| //
a B_‘ / VDE"VP:(E““I'—
g / / DD =3V 3 /A
o ' I ) #a
2 / Vpp =27V § P g
a -y
0 g o g
0 1 2 3 4 0 1 2 a 4 5
Vop - Vo (V) Vop-Vop V)
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Figure 4. Guaranteed Operating Range T-49-19-59
pPD75CG208/CG216A and
pPD752%XX WPD75P216A
40 40
32 a2
30 30
A N m (S (53 30 = b~ R
7 7
8 6
Guarant
5 5 opg?a%:
rang
4 4
g g £ a
k9 B
L)
£ £
g 2 g 2
& &
1 1
§ S
3
05 g 05 g
Q 1 2 3 4 5 6 7 [} 1 2 3 4 5 7
Power Supply Valtage Vpp (V) Powar Supply Voltage Vpp (V)
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Figure 5. AC Timing Measurement Points Figure 7. Serial Transfer Timing T-49-19-59
All Except X1 and XT1 Serial /O Mods (3-Line)
tkey.
- = a— KL lt— tKH—»
X:':ivm:ma;;:‘egem :: o DD>< . ——\ s X
2VpD 0.2Vpp SCK \
~—
tsik '
i s
X1 and XT1 kst
£ oo &
S| i Input Data D
< Uy R
—— x| ——> tXH tkSO —»
X1 Input \( ) Vpp- 04V 04V so Output Data X
SIRD-7213A
Uxr Figure 8. Interrupt Input Timing
f—— tXTL —» tXTH :
tINTL UNTH
XT1 Input \ Vop- 04V 04V .
SRD-7211A INTO,1,2,4 e
. BIRD-T214A
Figure 6. TI0 Timing .
Figure 9. RESET Input Timing
[4e1]
e—— 171, G 'RSL
Tio \ RESET
VI
A3R0-6560A
83R0-7212A

4-115




N E C ELECTRONICS INC 30E D WM LY427525 0025475 T m

T

HPD7520x/7521x/75CG2xx/75P216A N .b G
T-49-19-4y

Data Memory STOP Mode Low Voltage Data Retention Characteristics T-49-19.59

Mask ROM parts: T4 = -40%0 +85°C
Programmable parts: T = -10to +70°C

Parameter Symbol - Min Typ Max Unit  Conditions
Data retention voltage Vopor 2.0 Vppmax V
Data retention current (Note 1) Ippor 0.1 10 pA Voppor = 2.0V (wWPD752xx and pPD75P216A)
10 200 #A  Vpppr = 2.0V (sPD75CG208/CG216A)

Release signal SET time tSREL 0 us 7
Osclllation stabilization time (Note 2)  twarr 2174 ms  Release by RESET input

(Note 3) ms Release by Interrupt request
Notes:

(1) Excludes the on-chip pull-down resistor and power-on reset
circuit (mask optlon) In the mask ROM parts.

(2) Consuit the vendor's resonator specification for this value,

(3) Osclifation stabllization WAIT time Is the time during whichthe
CPU Is stopped and the crystal s stabilizing, This time is T
requited to prevent unstable operation while the osclllation Is
started. The Interval timer can be used to delay the CPU from
executing Instructlons using the setting of the basic interval
timer moda register (BTM) according to the following table;

BTM3 BTM2 BTM1  BTMO  WAIT time (fx = 4.19 MH2)

LSS

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

—_—0 0
- -0
-
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Figure 10. Data Retention Timing T-49-19-59
A. STOP modoe Is releasad by RESET input
Internal reset
operation
! HALT mode
£5 STOP mode >at—>
l4——— Data retenlion mode «———) l »le 323':“"“
rya
V]
0o VpDDR
Execution of
STOP instruction .
) s
RESET \ /
-
t
— tSREL ~>{a AT
B. STOP mode Is released by Interrupt signal
HALT mode b el B
[——4—————————— STOP mode »le I »le m?“‘m
|#——— Data retention mode ———»
4%
Vi
Do T VDDDR
Exacution of {SREL |
STOP Instruction N o
Standby release signal ¢
{Intereupt request) /
Iwar
B3RD-64568
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DC Programming Characteristics (uPD75P216A only) T-49-19-59

Ta =25 5C; Vpp = 6.0 £ 025V} Vpp = 125 £ 0.8V; Vgg = OV

Parameter Symbol Min Typ Max Unit Conditions

High-level Input voltage ViH4 0.7 Vpp Voo Vv Al except X1, X2
ViH2 Vpp-0.5 Voo v X1, X2

Lowlevel Input voltage ViL1 0 0.3 Vpp \'2 All except X1, X2
ViLz 0 0.4 A X1, X2

Input leakage current I 10 BpA ViN = ViLorViy

High-level autput voltage Vo Vop-1.0 v lon=-1mA_

Lowlevel output voltage VoL 0.4 ) lop, = 1.6 mA

Vpp supply current oo 30 mA '

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

Notes:

(1} Vpp must not exceed +22.0V, Including overshoot.
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removed.

() Vpp is to be applied prior to Vpp and to be removed after Vpp is

Rt S .
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AC Programming Characteristics (uPD75P216A only)

Ta = 26 £ 5°C; Vpp = 6.0 % 0.25V; Vpp = 12,6 % 0.3V; Vgg = OV

B L427525 0025878 5 W
pPD7520x/7521x/75CG 2xx/75P216A
T-45-19-44

T-49-19-59

Parameter Symbol EPROM Symbol (Note1) Min Typ Max Unit Conditlons

Address setup time (Note 2) tas ias 2 us

MD1 to MDO ! setup tmis toes 2 us

Data to MDO ! setup tps tos 2 i}

Address held from MDO T (Note 2) taH tad 2 it}

Data hold from MDO toH toH 2 us

Data output float delay from MDO T toe tor 0 130 ns '

Vpp setup to MD3 1 tvps tves 2 ns

Vpp setup to MD3 1 tvps tvcs 2 us

Inltialized program pulse width tew tew 0.95 1 105 ms

Additional program pulse width torw torw 0.95 21 ms

MDO setup to MD1 T tmMos tces 2 us

Data output delay from MDO ¢ tov tov 1 #s  MDO = MD1 = V. e
MD1 hold to MDO t tMIH toEH #s  tpmig + tmig = 50ps
MD1 tecovery from MBO ¢ tMiR tor us tmin + tMiR 2 60 ps
Program counter reset tpca - 10 us

X1 Input high/low level width e b - 0125 P

X1 input frequency fxx -~ 419 MHz

Initial mode set 4 - 2 us

MD3 Setup to MD1 © tmas - 2 us

MD3 hold to MD1 ¢ tMman - 2 us

MD3 setup to MDO ¢ tmash - 2 ps  During program read cycle
Address — data output delay time (Note 2} tpap tace 2 1S

Address — data output hold time (Note 2)  tyap toH 0 130 ns

MD3 output hold from MDO T thMaHR - 2 us

Data output float delay from MD3 ¢ tprn - 2 ns

Notes:

(1) These symbals correspond to those of the uPD27C256 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) T-49-19-59
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Figure 12. OTP Memory Read Timing (Programmable)
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