NEC uPD77C25, 77P25

6. ELECTRICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

Parameters Symbol |Preduct names Conditions Ratings Unit
Power Supply Voltage Voo uPD77C25 —-051t0+7.0 \')
uPD77P25
Ver uPD77P25 —-051t0+13.5
Input Voltage Vi #PD77C25 —0.5 to Voo +0.5 V'
uPD77P25
Vrst | uPD77P25 RS3T Pin —0.5t0 +13.0
Qutput Voltage Vo uPD77C25 —0.5 to Voo +0.5 \')
UPD77P25
Operating Ambient Temperature Ta uPD77C25 —40 to +80 °C
HPD77P25 Normal operation -10 to +70
PROM mede +20 to +30
Storage Temperature Tstg uPD77C25 —65 to +150 °C
uPD77P25

Caution Exposureto Absclute Maximum Ratings forextended periods may affect device reliability; exceeding
the ratings could cause permanent damage. The parameters apply independently. The device
should be operated within the limits specified under DC and AC Characteristics.
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NEC uPD77C25, 77P25

RECOMMENDED OPERATING CONDITIONS

Parameters Symbol |Preduct names Conditions MIN. | TYP. | MAX. [ Unit
Power Supply Voltage Voo HPD77C25 Normal operation 45 50 55 V')
uPD77P25
uPD77P25 Programming 575 6.0 6.25
Vrp uPD77P25 Reading and nomal operation | 4.5 5.0 55
Programming 122 | 125 | 128
Low Level Input Voltage Vi HPD77C25 -0.3 +0.8 \'
uPD77P25
High Level Input Voltage ViH #PD77C25 22 Voo +03| V
uPD77P25
Low Level Clock Input Voltage Vio HPD77C25 -0.3 +0.5 V')
uPD77P25
High Level Clock Input Voltage Vg HPD77C25 35 Voo +0.3| W
uPD77P25
Input Voltage for Setting PROM mode | VrsT HPD77P25 Reading and writing 11.5 | 12.0 | 125 A
Operating Ambient Temperature Ta HPD77C25 —40 +25 +85 °C
uPD77P25 Normal operation -10 +70
PROM mode +20 +30

DC CHARACTERISTICS [NORMAL OPERATION] (zFD77C25. Ta = —40 to +85 °C,
HPD77P25: TaA=-101t0+70°C, Vop = 4.5 V10 5.5 V)

Parameters Symbol Conditions MIN. | TYP. | MAX. [ Unit
Low-level Cutput Voltage VoL loL=2.0 mA 0.45 V')
High-level Qutput Voltage VoH lon = —400 uA 0.7 Voo \')
Low-level Input Leak Current I VYin=0V -10 HA
High-level Input Leak Current ILiH Vin = Voo 10 HA
Low-level Output Leak Current lLoL Vour =047 V -10 HA
High-level Qutput Leak Current lLeH Vour = Voo 10 HA
Supply Current (uPD77C25) Ioo folk = 8.192 MHz 25 50 mA
fe = 8.192 MHz, R8T = 1" 15 25 mA
Supply Current (uPD77P25) Ioo fok = 8.192 MHz 35 80 mA
fe = 8.192 MHz, RST = 1" 20 35 mA
lpp 1 mA
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NEC uPD77C25, 77P25

DC CHARACTERISTICS [PROM MODE] (Ta = +20 to +30 °C, Vob = 5.75 V to .25 V)

Parameters Symbol Conditions MIN. | TYP. | MAX. [ Unit

Input Leak Current IrsT VreT= 120205V 30 HA
Supply Current Ioo 60 mA
lpp 30 mA

CAPACITANGE (Ta = 25 °C, Von = 0 V)

Parameters Symbol Conditions MIN. | TYP. | MAX. [ Unit
CLK, SCK Input Capacitance Co fo=1 MHz 20 pF
Input Capacitance Cn 20 pF
Output Capacitance Cour 20 pF

CLOCK TIMING REQUIREMENTS

Clock Timing (gPD77C25: Ta = —40to +85 °C, uPD77P25. Ta=—-1010 +70 °C, Voo =5 V £10 %)

Parameters Symbol |Preduct names Conditions MIN. | TYP. | MAX. [ Unit

CLK Cycle Time teve uPD77C25 Measuring at 2.0 V 120 122 | 2000 ns
uPD77P25

CLK Pulse Width toc uPD77C25 Measuring at 2.0 V &5 ns
uPD77P25 80

CLK Rise Time tor HPD77C25 Measuring at 1.0, 3.0V 10 ns
HPD77P25

CLK Fall Time tcr uPD77C25 Measuring at 1.0, 3.0 V 10 ns
UPD77P25

3CK Cycle Time tors uPD77C25 240 244 ns
uPD77P25

SCK High Pulse Width tseH HPD77C25 100 ns
uPD77P25

SCK Low Pulse Width tssL #PD77C25 100 ns
uPD77P25

SCK Rise Time tsr HPD77C25 20 ns
uPD77P25

SCK Fall Time tsF HPD77C25 20 ns
uPD77P25
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NEC uPD77C25, 77P25

VOLTAGE REFERENCE LEVELS

Input
24V
>< 22V 22V ><
08V 0.8V
04V
Output
22V 22V
08y 08V
TIMING CHART
teve
3.0V
CLk 20V 10V
tcc tcc tcr ter
_ tovs N
/ A
SCK S
N
_ tssH L tesL N
tsr tsF
L -l
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NEC uPD77C25, 77P25

HOST INTERFACE TIMING

Timing Requirement (¢PD77C25: Ta = —40 to +85 °C, uPD77P25: Ta =—101t0o +70°C, VoD =5 V £10 %)

Parameters Symbol Conditions MIN. | TYP. | MAX. [ Unit
A0, &, DACK Setup Time for RD tsar 0 ns
AQ, @, m Hold Time for ﬁ tHRA 0 ns
RD Pulse Width twro 120 ns
AQ, @ DACK Setup Time for WR teaw 0 ns
AQ, @ DACK Hold Time for WR tHwa 0 ns
WR Pulse Width bwwa 120 ns
Data Setup Time for WR tsow 100 ns
Data Hold Time for WR tHwo 0 ns
ﬁ, ﬁ Recovery Time trv 100 ns
DACK Hold Time for DRQ trrca 0.5tcvs ns
ﬁ, ﬁ Setup Time for CLK tsrwe Note 50 ns
RD, WR Hold Time for CLK trcrw | Note 50 ns

Note Setup and hold requirement for asynchronous signal only guarantee recognition at next CLK.

Switching Characteristics (uPD77C25: Ta = —0 to +85 °C, uPD77P25. Ta=-101t0 +70 °C,
Vob =5V + 10 9%, CL = 100 pF)

Parameters Symbol Conditions MIN. | TYP. | MAX. [ Unit
RD | — Data Delay Time toro 100 ns
RD T — Data Float Time tFrRD 10 65 ns
CLK T — DRQ Delay Time toere 80 ns
DACK | — DRQ Delay Time toaRG 110 | ns
CLK T — PO, P1 Delay Time toce 100 ns




NEC

(PD77C25, 77P25

TIMING CHART

Host Read Operation

A0, DACK, CS

tsar

tHRA

trv

twrD

Y

tFRD
toro

DO to D7

Gk

Host Write Operation

A0, DACK, CS

tsaw

trv

twwr

tsow tHwo

DO to D7
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NEC uPD77C25, 77P25

Normal Operation-1 8 bit Mode

Internal Timing
E:;r:uc;t;o%ming X <1> X X X X <1 X X
RQM Fag / \ /

External Timing

CLK
tHorRw fHoRw SRWC
40,8 \ / \
- _ tsam tsaw || tHRA tHwa
RD. WA N Y/ \
. twro, twwr .

Normal Operation-2 16 bit Mode

Internal Timing
E:é?uc;tuieoTnimi ng X <1> X X X X X X <1t X
RQM Flag / \ /

External Timing

" NSNS NSNS NN

tHoRw Torac

AQ, CS \ / \
/1

\ W

"4
|

trv

<1> Setting RQM flag to "1” (MOV @DR, xxx or MOV @xxx, DR)
Note The RQM flag is recognized as "0” from this instruction.
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NEC uPD77C25, 77P25

DMA Operation-1 8 bit Mode

Internal Timing
Evecute Timing A_<t> X A A ) SR A
RQM Flag / \ /

External Timing

tocre tHcRw ferwe

oo \ ST\

tHRaa

Y
DACK \ { \
tsar, tsaw trRa, thwa
el

RD., WR ////} ~

twro, twwr

DMA Operation-2 16 bit Mode

Internal Timing
Exsér:uctteio'lr'.liming X <1= X X X X X X <1 x:
RQM Flag / \ /

External Timing

oLk _/_\_/C\ /S \ ﬂ‘ _/
tocra tHoRw SRWC
"4

DRQ / /
tHRQA toara
—
DACK 1 /
s p

RD, WR \ / \ /i

trv

<1> Setting RQM flag to "1” (MOV @DR, xxx or MOV @xxx, DR}
Note The RQM flag is recognized as “0" from this instruction.
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NEC uPD77C25, 77P25

Port

Internal Timing

Instruction <1
Execute Timing

External Timing

CLK

focr

PO, P1

<1> Setting PO or P1 (LDI @SR, | mm)
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NEC

(PD77C25, 77P25

INTERRUPT RESET TIMING

Timing Requirements (uPD77C25. Ta = —40 to +85 °C, uPD77P25: TaA=—-101t0 +70°C, Voo =5 V £ 10 %)

Parameters Symbol Conditions MIN. | TYP. | MAX. [ Unit
RST Setup Time for CLK tsrsc Note 50 ns
RST Hold Time for CLK tHcrs Note 50 ns
RST Pulse Width trsT System reset 2tove ns
enter power saving state 3teve
INT Setup Time for CLK tsine Note 50 ns
INT Hold Time for CLK tHoIN Note 50 ns
INT Pulse Width bnT 3teve ns
INT Recovery Time tRNT 2teve ns
Note Setup and hold requirement for asynchronous signal only guarantee recognition at next CLK.
Switching Characteristics (pPD77C25: Ta = —40 to +85 °C, gPD77P25: Ta=-101t0o +70 °C,
Voo =5V £ 10 %, CL =100 pF}
Parameters Symbol Conditions MIN. [ TYP. | MAX. | Unit
CLK T — Reset State Delay Time tocrs 100 ns
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NEC uPD77C25, 77P25

Reset Operation

Internal Timing
Execute Timing X X X_nop X nop X nop X nop X e X
SR Register \ /

External Timing

cLK N\ C/z \ /f \_/ \,?_{W_Ci* \ .tSﬁj‘ \ /_\_/_\
RST i i AN

trsT

loo \ i /
e B <Y
PO, P1 \
. o 10CRS ’
DRQ, \ /
SORQ .1 LY,
N _iocRs
SO ) 5

Interrupt Operation

Internal Timing

Instruction X
Execute Timing

1> X X nor X 000 Y X nop X ooy X
El Bit / \ / \

External Timing
CLK \ \
tch tHC\N
tint TRiNT

) A \

tHoIN tsim

INT ‘ ////:

o+
w
=4

) i3] \“
/
S

“ll

<1> Setting EIl bit to 1" (LDI @SR, | mm)
Note El bit can be set to "1” from this instruction.
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NEC uPD77C25, 77P25

SERIAL INTERFACE TIMING

Timing Requirements (uPD77C25. Ta = —40 to +85 °C, uPD77P25: TaA=—-101t0 +70°C, Voo =5 V £ 10 %)

Parameters Symbol Conditions MIN. | TYP. | MAX. [ Unit
SIEN, Sl Setup Time for SCK tesis 50 ns
SIEN, Sl Hold Time for SCK ss! 30 ns
SOEN Setup Time for SCK tsses 50 ns
SOEN Hold Time for SCK tHsse 30 ns
CLK Setup Time for SCK tscs Note 50 ns
CLK Held Time for SCK thsc Note 50 ns
SCK Setup Time for CLK tssc Note 50 ns
SCK Hold Time for CLK tHos Note 50 ns

Note Setup and hold requirement for asynchronous signal only guarantee recognition at next CLK.

Switching Characteristics (pPD77C25: Ta = —40 to +85 °C, gPD77P25: Ta=-101t0o +70 °C,
Voo =5V £ 10 %, CL = 100 pF)

Parameters Symbol Conditions MIN. | TYP. | MAX. | Unit
SCK T — SORQ Delay Time tossa 30 150 ns
SCK | — SO Delay Time tos so 60 ns
SCK | — SO Hold Time tHsLso 0 ns
SCK | — SO Float Time trsso 80 ns
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NEC uPD77C25, 77P25

TIMING CHART

Serial Input Operation

tHssi
SIEN \ \
oy ((

tssis tHssi
{{
2l
Sl K x X
[

>
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NEC uPD77C25, 77P25

Serial Input Operation

Internal Timing

et ine.— X X X X X XXX X=X XX
SIAK Flag /_\
SIEN \ c ‘j/

- tssis :‘ tHssI
s ).§ X X X

<1> Setting SIAK flag to "0” (MOV @xxx, Sl)
Note The SIAK flag is recognized as “1” from this instruction.

Serial Output Operation

Internal Timing

eroone Tming XXX X X X XX X X X XXX
SOAK Flag / \ )

External Timing

CLK
SCK
SORQ
- o ISSES trese -
SOEN \ ) /
. tosLso - _tHSLso - treso
S0 { j< ' X ) S
i 7

<1> Setting SOAK flag to 1" (MOV @ SO, xxx)
Note The SOAK flag is recognized as “0” from this instruction.
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NEC uPD77C25, 77P25

Serial Output Operation

Serial Qutput Case #1: SOEN Asserted in Response to SORQ

SN\

tossa

)
N

tossa

SCRQ
tHesE

tsses

tosLso tosLso tHsLso treso
o ot o —
s 5T p|
so XX
N x Y

First Bit Last Bit
Valid Valid

¥

N

Serial Output Case #2: SOEN Active before SORQ is High

N/
tossa —

tossq

SCRQ

SOEN oL N

tosLso tosLso -

s % s X ¥
s N\

First Bit

Valid

_trsso

Serial Output Case #3: if SOEN is Released in the Middle of a Transfer

tssEs

tHsse
SOEN trsso
tHerso thelso | | - | fosLso | | tosiso

« - X~ X

F

Valid Valid Not Valid Valid



NEC

(PD77C25, 77P25

UVPROM PROGRAMMING TIMING

DATA READ TIMING [PROM MODE]

Timing Requirements (TA=25+5°C, Voo =50+ 0.5V, Vpp = VDD, VIHR = 12.0 £ 0.5 V)

Parameters Symbol Conditions MIN. | TYP. | MAX. | Unit
CE Setup Time for RST tsrsce 2 us
OE Setup Time for RST tersoe 2 us
Switching Characteristics (TA=25+5°C, Voo =50+ 05V, VP =Vop, VHR =120+ 05 V)
Parameters Symbol Conditions MIN. | TYP. | MAX. [ Unit
Address to Output Delay toao 200 ns
CE to Output Delay toeo 200 ns
OE to Output Delay toooR 75 ns
OE High to Output Float trco 0 60 ns
Address to Output Hold tHap 0 ns
DATA PROGRAM TIMING [PROM MODE]
Timing Requirements (TA=25+5°C, Vob =60+ 025V, VP =125+ 03V, ViR =120+ 0.5 V)
Parameters Symbol Conditions MIN. | TYP. | MAX. [ Unit
CE Setup Time for RST tsrsce 2 s
CE Setup Time for Address tsac 2 us
CE Setup Time for Data tsoc 2 us
CE Setup Time for Vee tsvre 2 Hs
CE Setup Time for Voo tsvoe 2 us
OE Setup Time for Data tsoo 2 Hs
Address Hold Time tHoa 2 Hs
Data Hold Time tHeo 2 Hs
Initial Pregram Pulse Width twco 0.95 1.0 1.05 ms
Overprogram Pulse Width twoqNote 2.85 7875 | ms

Neote twct = 3n twco assuming initial program pulse is applied n times.

Switching Characteristics (TA=25+-5°C, Vob=60+025V, Vppr =125+ 03V, VHR =120+ 05 V)

Parameters Symbol Conditions MIN. | TYP. | MAX. | Unit
OE to Qutput Float Time troo 0 130 ns
OE to Qutput Delay tooow 150 ns
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NEC

uPD77C25, 77P25

TIMING CHART

46

ViHR
RST
VI/VIH
ViH
A0 to A13
Vi
ViH
DO to D7
Vi
Vep
Vep
Voo
Vop+1
Voo
Voo
o Vi
CE
Vi
o ViH
OE
Vi
ViHR
RST
ViV H
ViH
AQ to A13
Vi
o ViH
CE
Vi
ViH
OE
Vi
ViH
DO to D7
ViL

PROM Program Operation

4 tsrsce
| ot
[
' \
e IK
t )
SAG
ﬂ — —— —
— 7 7 — 7
tsoc
Il i
4 )
/ tooow treo
N tsvec - - - -
! J(/
/ -ED | tspc trca
N _tsvoc "
ﬁ Jr *
\t teoo tron
twe *
Jf
PROM Read Operation
_/!
X
7
I~ toap -
/l
_ fsmsce _ trop
toco
/l
tsrsoE _ | tHa
! tooor
V174 NN
A\ % p 74




