3. ELECTRICAL SPECIFICATIONS

3.1 FOR uPD70325-8, 70325-10

Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Test conditions Rating Unit
VDD -0.5 to +7.0 v
Supply voltage
Vru -0.5 to Vppt0.5 v
Input voltage Vi -0.5 to Vppt0.5 v
Qutput voltage Vo -0.5 to Vppt0.5 v
Low level Per pin 4.0 mA
output current I
oL Total, all output 50 mA
High level Per pin -2.0 mA
Eput e] 1
output curren
ot Total, all output -20 mA
Operating Topt -10 to +70 °c
temperature
Storage Tstg -65 to +150 °C
temperature

Caution 1: Do not directly connect output (or input/output) pins
of IC products to each other or to Vpp ©r Vpe or GND.
However, open drain pins and open collector pins. can
be connected to each other.

Direct connection can be made at an external circuit
where timing design is made to avoid output collision
with pins which become high impedance.

Caution 2: If one of the parameters exceeds the absolute maximum

ratings even instantaneously, the product quality may
be damaged. This means that the absolute maximum
ratings are rated values which may physically damage
the products Preferably, use the products at values
less than the absolute maximum ratings.
The specifications and test conditions listed under
the DC and AC characteristics are the range in which
the normal operation and quality of the product are
guaranteed.
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Oscillator characteristics

uPD70325-8 (Ta =

~10 to +70°C, Vpp

OV £ Vipy $ Vpp+0.1V)

uPD70325-10 (Ta =

OV S Vg S Vppt0.1V)

ov,

+5.0Vi5%, VSS = OV,

uPD70325-8 uPD70325-10
Oscillator Recommended circuit Parameter - Unit
MIN.| MAX. | MIN.| MAX.
Ceramic
oscillator Oscillation 4 16 4 20 MHz
or frequency
crystal (fxy)
resonator
[0}
Lx1 x| X1 input frequency (f,) | 4 | 16 4 {20 MHz
E X1 input rising, falling 0 20 0 15 ns
HCMOS time (tm' txp)
inverter
External
clock Or
Q I X1 XZJ X1 input high, low level 20 16 ns
open wideh (tyyge Cyxe)
HCMOS
inverter

Remarks 1:

pins as possible.
2: Do not pass other signal lines through the

area.
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Recommended oscillation circuit constant

(1) The following are recommended for ceramic resonators
and external capacitance.

. Recommended Constant
Manufacturer Product Name

Cl [pF] C2 [pF]

CSA16.00MX040 30 30
Murata Mfgqg.

CSA20.00MX040 10 10
TDK FCR16.0M2G 30 30

(2) The following are recommended for crystal resonators
and external capacitance.

Recommended Constant
Manufacturer Product Name
Cl[pF] C2[pF]
HC-49/U (KR-100) 22 22
Kinseki HC-49/U (KR-160) 22 22
HC-49/U (KR-200) 22 22

Remarks: For such as characteristics of each oscillator, confirm

to the each maker.

Capacitance (Ta = 25°C, Vpp = 0 V)

Parameter Symbol Test Conditions MIN. | TYP. | MAX. | Unit
Input Cr 10 pF
capacitance

fC=l MHz
Output Co Pins other than the 20 pF
capacitance measured pin: OV
Input/output | Cqq 20 pF
capacitance
3-3
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DC characteristics

uPD70325-8

(Ta="10 to +70°C, VDD=+5oOVilO%)
uPD70325-10 (Ta=-10 to +70°C, Vpp=+5.0Vt5%)

Parameter | Symbol Test conditions MIN. TYP. |- MAX. | Unit
Input voltage | Vyp 0 0.8 | Vv
low

Vygy |Other than RESET, P10/NMI, |2.2 Vpp | V
Input voltage X1, X2
high
Vig, |RESET, P10/NMI, X1, X2 0.8 Vpp |V
VoD
voltage low
Output v Iap=-0.4 mA Vpp-1.0 v
voltage high oH OH DD
Input current | Iy EA, P10/NMI;O0 s Vi S Vpp 20 | uA
Input leakage | Iy Other than EA and P10/NMI; %10 uA
current 0sVysVpp
Output leak- Iio 0sVys Vpp $10 uiA
age current
VTH current ITH 0V s VTH s VDD 0.5 1.0 mA
Ippy uPD70325-8 65 | 120 | mA
Operating model
uPD70325-10 95 130 mA
Vpp supply
uPD70325-8 25 50 mA
. uPD70325-10 30 {55 | mA
Ipps |STOP mode 10 | 30 uA
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AC characteristics

(1) uPD70325-8 (Ta=-10 to +70°C, Vpp=+5.0V£10%)

Parameter Symbol Test .conditions V MIN. MAX. Unic
X1 input cycle time ‘czﬁ 62 250 ns
X1 input high/low o 20 ns -
level width tuxL
X1 input rising/falling tyR* 20 ns
time typ
CLEOUT output cycle tevk fxlz, T-tm 125 2000 ns
time
CLROUT cutput high/low tRE? 0.5T-15 ns
level width TURL
CLROUT output rising/falling trR? 15 ns
tims
Input rising/falling tn Other than 20 ns
time t1p RESET, M1, X1
and X2

:IRS' RESET, NM1 30 ns

1S
Output rising/falling Tor? Other than 20 ns
time top CLEOUT
Address delay time thRA 15 90 ns
from CLKOUT
Data input delay thADR (n+1.5)T-70 ns
time from addreas
Data delay time t (n+1)T-60 ns
from MREQ} DMRD
Data delay time ' t (n+0.5)T-60 as
from MSTB| DHSD
WSTE { delay time tovmis 0.5T-35 0.5T+35 ns
from MREQ| D
MREQ low level CRLL (n+1)T-30 (n+1)T+30 ns
width
Address hold rime o 0.5T-30 na
(from MREQ))

(to be continued)
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(cont’d)

Parameter Symbol Test conditions MIN. MAX. Unit
Data input hold t 0 ns
time (from MREQ}) HOR
Control signal trve T-25 ns
recovery time.
Data output delay tpADW 0.5T-35 0.5T+50 ns
time from address
Address satup time Soam 0.5T7-30 ns
(to MREQ{)
Address setup time t T-30 ns
{to HSTBY) DAHS
MSTB low level TymsL (n+0.5)T-30 | (n+0.5)T+30 ns
width
Data output setup topM (n+1)T-50 ns
time (to MSTBH
Data output hold toou 0.5T-30 ns
time (to MSTB4)
I0STB Address setup Thals 0.5T-30 ns
time (vo IOSTBY)
Data delay time t (n+1)T-60 ns
from IOSTB} DISD
JOSTB low level tyIsL (n+1)T-30 ns
width
Address hold time t 0.5T-30 ns
(from TOSTB}) HISA
Data input hold t 0 ns
time (from IOREQY) HISDR
Data output setup t (n+1)T-50 ns
time (to I0STBH) SDIS
Data output hold t 0.5T-30 ns
time (from TOSTBY) HISDW
DMARQ setup time tSDADQ Demand release (n-1)T-50 ns
(to MREQ)) 7 mode, n & 2
DMARQ hold time t Demand release 0 ns
(from DMAAK{) HDADQ mode
DMAAK ocutput low Read operation (n+1.5)T-30 ns
level width FWDMRL
TCldelay time from t 0.5T+50 ns
TC low level width toTeL (n+2)T-30 ns
DMAAK output low T, Write operation (n+1)T-30 ns
level width WDMUL
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(cont’d)

Parameter Symbol Test conditiomns MIN. MAX. Unit
Address setup time t 0.5T-30 ns
(to REFRQY) DARE
REFRQ low level {(n+1)T-30 ns
otden “WRFL
Address hold time t 0.5T-30 ns
(from REFRQ)) HREA
RESET low level CURSLI STOP mode 30 ms
width release/pover

ON reset

tyRsL2 System raset 5 us
READY setup time t ng2 T-100 ns
(to MREQ}, IOSTB}) SCRYO

tSCRY ng3l (n-1)T-100 ns
READY hold time t n=-2 T ns
(from MREQ) IOSTBY HCRYO

tBCRY nz3l (n-1)T us

tHCRY1 ng3l (n-2)T ns
HLDRQ setup time t 30 ns
(to CLROUT}) SHQK
HIDAX{delay time tORHA 15 80 ns
from CLKOUT|
HLDAR {delay time TormA T-50 ns
from bus float
Bus output delay [4 T-50 ns
time from HLDAR} DHAC
HLDAX | delay time t IT+160 ns
from HLDRQ, DHQHA
Bus output delay :DHQC 3T+30 ns
time from HLDRQ* '
BLDRQ low level t 1.5T ns
widch WHQL
HLDAK low level .tWH!I T ns
width
INT, DMARQ setup t 30 ns
time (to CLKOUT*) SIqK
INT, DMARQ high/ t, , 8T ns
low level width t&g?
POLL setup time (to t 2T ns
CLROUT}) SPLK
NMI high/low level tUNIH® 5 us
width cWIL

(to be continued)
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(cont’d)

Parauneter Symbol Test conditions MIN. MAX. Unit
CTS low level width tyeTL 2T ns
égos;}:\;p time (to tSIRK 30 ns
::-NT:_KC‘L:;(]Ei time TDRIA 15 80 ns
g e o ° E
;[’TE;K— low level CuTAL 2T-30 ns
}m high level CWIAR T-30 ns
[f)::: %yx*time th1AD 2T-130 ns
I():::m h;:i% AE?I;:e ta1AD 0 0.5T ns
SCRO cycle time tovTR 1000 ns
ﬁhhighllow lavel 1:32}.{!, 450 ns
';')é_l;o?elay time from tpTRD 210 ns
%};?ld time (from taTRD 20 ns
CTS0 cycle time “CCYRR 1000 ns
ﬁhhighllow level ;w:g,, 420 ns
Ceo/tron RO (SRDK*” » .

Remarks: n indicates the number of wait states. No wait is

"n = 'On .
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(2) uPD70325-10 (Ta = =10 to +70°C, Vpy = +5.0 Vi5%)

Parameter Symbol Test condition MIN. MAX. Unit
X1 input cycle time tevx 49 250 na
X1 input high/low tuxa? 16 ns
lavel width tuxL
X1 input rising/falling tpe 15 ne
time tXF
CLRKOUT output cycle tC’YK fxlz, T-tm 100 2000 ns
tine )
CLKOUT output high/ turn? 0.5T-12 ns
low level width - tRL
CLROUT output rising/ trRo 12 ns
falling time try
Input rising/falling tIp Other than 20 ns
time tip RESET, NMI, X1
and X2

tIrg? RESET, MM 30 ns

“1r8
Output rising/falling tor? Other than 15 ns
time top CLROUT
Address delay time thRA ‘ 15 75 ns
from CLKOUT
Data input delay ThADR (n+1.5)T~-60 ns
time from addrass
Data delay time tDMR.D {n+1T)-50 ns
from MREQ|
Data delay time tpMSD {n+0.5)T-50 ns
from MSTB | ’
MSTB4 delay time EpMRMS 0.5T-20 0.5T+30 ns
from MREQ{
MREQ low level CRL (n+1)T-25 (n+1)T+25 ns
width

(to be continued)
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(cont’d)

Parameter Symbol Test condition MIN. MAX, Unic
Address hold time oA 0.5T-30 ns
(from NREQ’)

Data input hold TEMDR 0 ns
time (from MREQ})
Control signal tave T-25 ns
recovery time
Data output delay tpaDW 0.5T-30 0.5T+50 ns
time from address
Address setup time thAMR 0.5T-30 ns
(to MREQ})
Address setup time TDAMS T-30 ns
(to MSTBp
MSTB low level ML (n+0.5)T-25 | (n+0.5)T+25 ns
width
Data output setup TspM (n+1)T-50 ns
time (to MSTBP
Data output hold oW 0.5T-30 ns
time (from MSTB})
Address setup time Thals 0.5T-30 ns
(to IOSTB{)
Data delay time thisp (n+1)T-50 ns
from IOSTBY
IOSTB 1low level t1sL (n+1)T-25 ns
width
Address hold time tRISA 0.5T-30 ns
(from IOSTB’)
Data input hold t 0 ns

HISDR g
time (from TOREQ))
Data output setup topis (n+1)T-50 ns
time (to IOSTBY)
Data output hold tR1sDU 0.5T-30 ns
time (from IOSTBY)
DMARQ setup time tSDADQ Demand release (n-1)T-50 ns
(to MREQ}) mode, n 2 2

(to be continued)
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(cont’d)
Parameter Symbol Taat condition MIN. MAX. Unit
DMARQ hold time ‘HDA.DQ Demand realease 0 ns
(from DMAAR}) ’ mode
DMAAK output low tuDMRL, Read operation (n+1.5)T-25 ns
level width :
TC & delay time from tBDATC 0.5T+35 ns
DMAAK |
TC low level width tyTeL (n+2)T-25 ns
DMAAK output low DML Write operation {n+1)T-25 ns
lavel width
Address setup time thARF 0.5T-30 ns
(to REFRG})
REFRQ low level LUREL (n+1)T-25 ns
width
Address hold time CHREA 0.5T-30 ns
(from REFRQ})
RESET low level STOP mode 30 ms
width tWRSL1 release/power
ON reset

tURSL2 Sya_tem raset 5 us
READY setup time tscRYO ngz2 T-80 ns
(to MREQ}, I0STB{)

tscry ng3 (r-1)T-80 ne
READY hold time tacRYO n=2 T V ns
(from FMREQH,
JOSTBY) acry nz3l (n-1)T ns

tacryl nz3 (n-2)T ns
HLDRQ setup time tSHQK 25 ns
(to CLKOUTf)
HLDAR | delay time T DRHA 15 70 ns
from CLKOUTf
HLDAK‘ delay time tCFEA T-35 ns
from bus float

(to be continued)
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(cont’d)

Parameter Symbol Test condition MIN. MAX. Unit
Bus output delay tDHAC T-35 ns
time from HLDARK}
HLDAR{delay time tpEQHA 3T+160 ns
from HLDRQ {
Bus output delay CDEQC 3T+30 ns
time from HLKRQ {
HLDRQ low level tWHQL 1.5T ns
width
HLDAK low level CUHAL T ns
width
INT, DMARQ setup tSIQK 25 ns
time (to CLKOUT})
INT, DMARQ high/ tWIQH’ 8T us
low level width tUIQL
POLL setup time tePIK 25 ns

(to CLKOUT})

NMI high/low level CuNIE’ 5 us
width CynIL

CTS low level width tHCTL 2T ns
INT setup time (to t3IRK 25 ns
CLROUTH)

INTAK |delay time thRIA 15 70 ns
from CLROUT |

INT hold time (from tHIAIQ 0 . ns
INTAK §)

INTAK low level CWIAL 2T-25 ns
width

INTAK high level TUTAH T-25 ns
width

Data delay time tp1aD 2T-100 ns
from INTAK{

Data hold time LHIAD [ 0.5T ns

(from INTAK P

SCKO cycle time teyTR 1000 ns

(to be continued)
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(cont’d)

Parameter Symbol Test condition MIN. MAX. Unit
SCKO high/low level tuSTR? 450 ns
width tusTL
TxD delay time from t . 210 ns

DTKD
SCKO |
TxD hold time (from | tETRD 20 ns
§CRo})
CTSO cycle time teYRR 1000 ns
C'FSO high/low level tUSRE’ 420 ns
width TUSRL
RxD setup/hold time TSRDK’ 80 ns
{to/from CTSO04) CHRRD

Remarks: n indicates the number of wait states. No wait is
Iln = 0".

Comparator characteristics

uPD70325-8 (Ta=-10 to +70°C, Vpp=+5.0V+10%)
uPD70325-10 (Ta=-10 to +70°C, Vpp=+5.0V+5%)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Comparison accuracy VACOMP 1100 mV
'I'hreshol'd voltage VTH 0 VDD+0.1 v
Comparison time ‘ teomp 64 65 teyg
PT input voltage VIPT 0 Vob v

Data Memory STOP Mode Low Supply Voltage Data Holding
Characteristics (Ta=-10 to +70°C)

Parameter Symbol Test condition MIN. MAX, Unit
Data hold supply voltage 1 Voo 2.5 5.5 v
vDD rising/falling time tRVD' tevp 200 us

3-13
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3.2 FOR uPD70325(A)-9

Absolute maximum Ratings (Ta = 25°C)

Parameter Symbol Test condition Rating Unic
Power supply voltage VDD ~0.5 to +7.0 v
Vo =0.5 to V,,+0.5 v
Input voltage VI =0.5 to VDD+O.5 v
Output voltage Vo «0.5 to VDD+0.5 v
Output current low IOL 1 pin 4.0 mA
Total, all pins 50 mA
Output current high Lo 1 pin -2.0 mA
Total, all pins -20 nA
Oprating temperature Topt =40 to +85 °C
Storage temperature T“g =65 to +150 °c J

Caution 1:

Caution 2:

Powered by ICminer.com Electronic-Library Service CopyRi

Do not directly connect output (or input/output) pins
of IC products to each other or to Vpp or Voo or GND.

However, open drain pins and open collector pins can
be connected to each other.
Direct connection can be made at an external circuit

where timing design is made to avoid output collision
with pins which become high impedance.

If one of the parameters exceeds the absolute maximum
ratings even instantaneously, the product quality may
be damaged. This means that the absolute maximum
ratings are rated values which may physically damage
the products. Preferably, use the products at values
less than the absolute maximum ratings.

The specifications and test conditions listed
the DC and AC characteristics are the range in which
the normal operation and quality of the product are

underxr

guaranteed.
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Oscillator Characteristics

uPD70325(A)-9 (Ta = -40 to +85°CI VDD = +5.0 V i5%, VSS =0 v,
0 V5 Vpg S Vppt0.1 V)

Resonator Recommanded circuit Parameter MIN. MAX. Unitc
Ceramic Oscillation frequency 4 18 MHz
resonator (fxx)
or crystal
resonator
External ml X1 X2 X! input frequency (ix) 4 18 MHz
clock
X1 input rising, falling 0 15 ns
time (typ: typ)
HCMOS
inverter
Oor
®l X1 high, low level width 17 ns
X1 X2 (g tyxy)
open
HCMOS
inverter

Remarks 1l: Place the oscillation circuit as near the X1 and
X2 pins as possible.

2: Do not pass other signal lines through the
shaded area.
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Capacitance (Ta = 25°C, Vpp = 0 V)

Parameter Symbol Test conditions MIN. TYP. MAX, Unit
Input capacitance Cr £, - 1 MHz 10 Pp
Unmeasured pins returned
Output capacitance Co to 0V 20 Py
1/0 capaciinnce CIO 20 Py

DC Characteristics

uPD70325(A)-9 (Ta = -40 ro +85°C, Vpp = +5.0 Vi5%)

Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Input voltage low vIL 0 0.8 v
Input voltage high le Other than RESET, P10/ 2.2 vDD v

NMI, X1, X2
Vik2 RESET, P10/NMI, X1, X2 0.8 Vop v
VoD
Output voltage low VoL Ig, = 1.6 mA 0.45 v
Output voltage high VOH IOH = ~0.4 mA vDD v
-1.0
Input current 1, EA, P1O/MMI; 0 5 V; 5V +20 ud
Input leakage ILI Other than EA, P10/NMI; +10 uld
current 0= VI s VDD
Output leakage ILO 0s Vo s VDD t10 ud
current
VTH current ITH 0V s VTH s VDD 0.5 1.0 mA
VDD supply current IDDl Operating mode 95 130 mA’
Inpo HALT wmode 30 55 mA
Inos STOP mode 15 35 ulA
3-16
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AC Characteristics

uPD70325(A)-9 (Ta = -40 to +85°C, Vpp = +5.0 V #5%)

Parameter Symbol Test condition MIN. MAX. Unit
X1 input cycle time tovx 55 250 ns
X1 input high/low e’ 17 ns
level widch tuxL
X1 input rising/falling tn' 15 ns
time tyyp
CLEOUT output cycle tovr fxlz, T= Tovr 111 2000 ne
time
CLEOUT output high/ r'VKH' 0.5T-12 ns
low level width TuRL
CLKOUT output rising/ r_n' 12 ns
falling time Txy
Input rising/falling R’ Other than 20 ns
time Tip RESET, NMI, X1
and X2
tIRS RESET, NMI 30 ns
1rs
Output rising/falling tOR' Other than 15 ns
time tOl' CLKOUT
Address delay time thrA 15 80 ns
from CLRKOUT
Data input delay tDADR (n+1.5)T-60 ns
time from addrass
Data delay time CDHRD {(n+1)T-50 ns
from MREQ{
Data delay time t (n+0.5)T-50 ns
DMSD
from MSTE }

(to be continued)
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(cont’d)
Parameter Symbol Test condition MIN. MAX. Unit
HSTB | delay time COMRIS 0.5T-30 0.5T+30 ns
from MREG | -
MREQ low level SMARL (n+1)T-25 (n+l)T+25 ns
width
Address hold time Trma 0.5T-35 ns
(from MREQ{)
Data input hold tovoR 0 ns
time (from m’)
Control signal tave T-25 ns
Tecovery time
Data output delay TpADW 0.5T+50 ns
time from address
Address setup time t 0.57-35 ns
— DAMR
{to MREQ))
Address setup time t T-30 ns
DAMS
(o HETB))
FSTB low level tUMSL (n+0.5)T-25 (n+0.5)T+25 ns
width
Data output setup topM (n+1)T-50 ns
time (to HSTB’)
Data output hold 1 0.5T-35 ne
time (from MSTB))
Address setup time t 0.5T-35 ns
— DALS
(to I0STB{)
Data delay time t (n+1)T-50 ns
from I0STB | DISD
I0STB low level T (n+1)T-25 ns
width WISL
Address hold time tu1sa 0.5T-30 ne
(from TOSTBY)
Data input hold tH1SDR 0 ns
time (from IOREQf)
Data output setup tepis (n+1)T-50 ns
time (to IOSTB})
Data output hold Ta1SDW 0.5T-35 ns

time (from IOSTB’)
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(cont’d)

Parameter Symbol Test condition MIN. MAX. Unic
DMARQ setup time tSDADQ Demand releass (n-1)T-50 ns
(to MREQ p mode, n 2 2
DMARQ hold time CHDADQ Demand release 0 ns
(from DMAAK {) mode
DMAAR output low CUDMRL Read operation (n+l1.5)T-25 ns
level width
TC| delay time from t 0.5T+35 us

DDATC
DMAAR |
TC low level width teTCL (n+2)T-25 ns
DMAAR output low tUDMWL Write operation (n+1)T-25 ns
level width
Address satup time ThARE 0.5T-35 ns
(to REFRQ})
REFRQ low level tURFL (n+1)T-25 ns
width
Address hold time t 0.5T-35 ns

HRFA
(from REFRG}H)
RESET low level tHRSLl STOP mode 30 ns
width release/power

ON reset

TURSL2 System reset 5 us

READY setup time t ng2 T-80 ns
Jullity SCRYO

(to MREQ{, IOSTE])

TSCRY nE3 (n-1)T-80 ns
READY hold time cHCRYO n=2 T ns
(from MREQ*,
T0STEY) THCRY ng3l (n-1)T ns

tucRY1 ng3 (n-2)T ns
HLDRQ setup time tSh 25 ns
(to CLKOUTf) R
BLDAK | delay time tDREA 15 75 ns
from CLKOUT }

(to be continued)
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(cont’d)

Parameter Symbol Test condition MIN. MAX. Unit
HLDAX | dalay time tCPEA T-35 ns
from bus float
Bus output delay tpEAC T-35 ns
time from HLDAR |
m’ delay time tDHQHA 3T+160 ns
from HLDRQ }

Bus output delay :DBQC 3T+30 ns

time from HLDRQ

HLDRQ low level tWHQL 1.5T ns

width

HLDAK low level CuHAL T ns

width

INT, DMARQ setup tSIQK 25 ns

time (to CLROUT})

INT, DMARQ high/ "-'WIQB' 8T ns

low level width tWIQL

POLL setup time (to TSPIK 25 ns

CLROUT})

NMI high/low level r‘H‘NIH’ 5 us

width CUNIL

CTS low level width SUCTL 2T ns

INT setup time (to TSIRK 25 ns

CLROUT })

INTAK | delay time ORIA 15 75 ns

from CLKOUT §

INT hold time r'HAIQ 0 ns

(from INTAK{)

INTAK low level CHIAL 2T-25 : ns

width

INTAK high level tuIAH T-25 ns

width .

Data delay time t 2T-100 ns
DIAD

from TNTAR |

Data hold time t 0 0.5T ns

(from INTAK{) B

SCKO cycle time teYTR 1000 ns

SCKO high/low level tusth' 450 ns

wideh WSTL

(to be continued)
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(cont’d)

Parameter Symbol Test condition MIN. MAX. Unie
TxD delay time from thTRD 210 ns
§TRO |
TxD hold time (from :HTKD 20 ns
SCKO{)
CTSO cycle time . torRx 1000 ns
CTSO high/low level tusre’ 420 ns
widch cﬂSRL
RxD setup/hold time tsaok’ 80 as
(to/from CIS0{) L

Remarks: n indicates the number of wait states. No wait is
un - 0".
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Comparator Characteristics

uPD70325(A)-9 (Ta = -40 to +85°C, Vpp = +5.0 V %5%)

Parameter Symbol Test conditions MIN. TYP. MAX. Unit
Comparator VacoMmp +100 mV
accuracy
Threshold Vey 0 Vop v
voltage +0.1
Compare time tcome 64 65 toyk
voltage

Data Memory STOP Mode Low Supply Voltage Data Holding
Characteristics (Ta = -40 to +85°C)

Parameter Symbol Test condition MIN. MAX. | Unit
Data hold supply voltage VDDDR 2.5 5.5 v
Vpp rising/falling time trvp’' tFVD 200 us

Data Hold Timing

90%
10%  Vippe

tivo "’ tuvy

AC Test Input Waveform (except RESET, NMI, X1 and X2)

2.2V 2.2V

0.8V ::::> Test points <:::: 0.8V

L tir
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AC Test Input Waveform (RESET, NMI, X1 and X2)

0.8 Vyp

0.8 Vp,
> Test points < 08V |

—

tirs

tirs

AC Test Output Test Points

Output load condition: 100 pF

2.2V — 2.2V
Test points <<__ 08V

6.8V

Load Conditions

C_=100pF

i

If the load capacitance exceeds 100pF because of

Note:
ciucuit configuration, decrease the load capacitance

of this device to less than 100pF by inserting a

buffer.
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Clock Timing

tevy

X1

08 vllll
0.8V

Ny tevx

2.2V
CLKOUT
0.8 V

twkn

POLL Input Timing

CLKOUT

o f | a

CTSO0 and CTS1 Input Timing

- tyerL
CTS0-CTS) / \ L
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Interrupt Input/DMA Input Timing

twxin »! e twsiL ar

4
NMI / /

—® tsiqx [e— tsigk [e—

________/ | ({ J/r-

(Note) ] )

tivign > twiqL

Note: INTP0 to INTP2, DMARQO to DMARQ1
RESET Input Timing

When STOP mode is released/power-on is reset:

cukoufOE_ Wz e~ N\ / \_/ \L_

twrstt

Note: The CLKOUT signal is output after being set to CLKOUT
output.

When system is reset:

4Note) Hi-Z
CLKOU

twrsL

Note: The CLKOUT output is set to an input port to RESET input.
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Ready Timing

When 2 wait states are inserted:

l Ti I TAW I TAW | ™ |

| | | | |
s M .

tscrYO——* p———

r A
READY 47 R

When an extra (n-2) wait state is inserted [n 2 3]:

| I I TWX(n—2)
T TAW TAW 3 T2
| | l ] |
MREQ %! \S /
JOSTB 22
- :
LHCRY
N ‘HS:BII
sery
USCRYO™ [

READY \

Notel: Memory cycle
2: I/0 cycle

Remarks: The wait control register (WTC) value must be set to
"11" (2 wait + insert state using READY pin) for wait
state insertion by the external READY signal.
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Serial Operation

When transmitting data in I/O interface mode

tevTk >

—al tyTxD — tutkp

TxD

When receiving data in I/O interface mode

- tevak >

ety sy | iy spH

s/ \ v /
' X

tsunk h——

tixan
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Read Operation

teyx
CLKOUT

tokA—]

4
Al9-A0 X
X

DI-DO  =eemeseesmees {rommmememe st

LHMDR

[

LDAMR

MREQ

St

 DMRMS

tDMSD

LDAMS

WMSL 1

10STB

REFRQ

DMAAKI1
-DMAAKO
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Write Operation

LYK
CLKOUT
DA t oA
A19-A0
R 27K
[*—t pADW tHMA
Hi-Z Hi-Z
D7-D0  =meeeesssiEi. S Attt (R A | S e CELEE LT DOPEN
I tsom tMpw—]
4
R/W \
X 72
[t DAMkj& { WMRL tRyC
4 Y
MREQ ;Z | W
L DMRMS]|
X 4
MSTB 51 . Z
LpAMS I Twmsy
)
10STB \
— 3\
REFRQ -\
4 )

DMAAK]
-DMAAKOQ
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I/0 Read Timing

CLKOUT

A19-A0

D7-D0

%

MREQ

MSTB

I0STB

REFRQ

DMAAK1
-DMAAKO

t =L'K {
A mm—"
Xf A
K N
tDADR' —TlHisA
S S ; RN o HiZ o eeecccceaenn.
=t pisi L HISDR'
‘ X
_/ K
N
H
"_‘DAIS_—j\ twisL RVC
N
N
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I/0 Write Timing

| :LTK |
CLKOUT
t prA— DKA™"
>g XY
Al9-A0 Z
N 7K
[*toaDw™
F*—tsa—
Hi-Z i-
R~ S | I b B BZ oo oeeeeeeeeeeeenen.
Lsois [t Hispw—
4
RAW \
K 7[
MREQ \

tpals twisL trve
/ Y
iOSTB J&L Z -
y \

— Y
REFRQ

—_— 3
DMAAKI1
-DMAAKO

. 3-31

Powered by ICminer.com Electronic-Library Service Copym 20(‘3 Ll E ? 5 E 5 D D I:I 3 D ':i 3 3 E T -




DMA (I/0 —= Memory) Timing

CLKOUT

Al19-A0
Hi-Z
D7-D0 =] e e e e e s T
R/W
/ \ ,[
ft——tpaMR-—t"] twvrL > [ tuma
MREQ N / \
K
[ —tpyp s — taye —————
MSTB 3 ZC
[——tpans twust, =
10STB \
je—1s5pang
DMARQ1
-DMARQO
[—tunang
DMAAKI1 R :
“DMAAKG N / \
twoMRL >
—_— 3 /
TC1-TCO ‘ A
[ e—tpparc—9] | twrcL >
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DMA (Memory -— 1I/0) Timing

CLKOUT
Al9—-A0
Hi-Z
DI-D0 e e —_———— e -
R/W / tok g tokmr \
[ tpanp———i>! [ twmRL - tina
MREQ N K K
- tave >
=eTn K
MSTB \
[————tpaus > twmse

Fe——tsnrng—>

DMARQ1
-DMARQO

r&— tyoang

DMAAK]I )S a
-DMAAKD K b

/7

[ty

M—tnpaTc - twreL >
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Refresh Timing

tevk >

CLKOUT

toka

¢ 4
Al9-A0 )

D7-Do ————— e ————————————— B B — ——————-

MSTB H

re——tpapr—— P b tygpL = [ty ——]

REFRQ N /

< thve >

DMAAKI \
-DMAAKOQ
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Hold Request/Acknowledge Timing

Normal mode

CLKOUT
tsuux*l

{
!

L .
) k9 ,-/
thxia o

T ——

T
HLDRQ ). " \
i Hi-Z
(Note) )L ==
al; l
t,-
[ <.Fm—>|
ALDAK I

HOLD mode release at refresh

—

twHaL

tsHok

A

[ty ———

CLKOUT f"‘\h__/f4
]

{l

HLDRQ ) \;4,
(Note) m—m o e _“. _____ o
= thkHa -

[

HLDAK /

Note:

Al9 to A0, D7 to DO, MREQ, MSTB, IOSTB, R/W

External Interrupt Request/Acknowledge Timing

cuxouT ﬂf\mm

N N

T R

INT / \_
tiskpa = thiatg ———

-
—_— c
INTAK 7

“—‘\\'L\L_—I twian I“tl)l,\n"‘ == tuan r“'
Hi-Z -
D0-D] —————————— ffp——————————t———————————— 3 o ———
l"_tu\‘(‘ ‘_'RVC"I

MREQ
IOSTB {1 /
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3.3 Clock Synchronization Timing

The V25 family is designed to generate access signals to the
memory and I/0 from the MREQ and IOSTB signals. In connecting to
the memory or I/0, design can be made even if there is no AC
characteristic of c¢lock reference. The clock synchronization
timing listed below is provided for accurate READY input control
with the system clock.

(1) uPD70325-8 (Ta=-10 to +70°C, Vpp=+5.0Vt10%)

Parameter Symbol | Test condition | MIN. | MAX. Unit
Address delay time from CLKOUT | tpgy 65 115 ns
Data input setup time tspk 15 ns
Data input hold time tukp 40 ns
MREQ delay time tprMR 10 55 ns
IOSTB delay time tDKIS 10 55 ns
READY setup time tsryk 20 | ns
READY hold time tHKRY 40 ns

(2) uPD70325-10 (Ta=-10 to +70°C, Vpp=5.0Vi5%)
uPD70325(A)-9 (Ta=-40 to 85°C, Vpp=5.0Vi5%)

Parameter Symbol | Test condition | MIN. | MAX. | Unit
Address delay time from CLKOUT | tpyp 60 110 ns
Data input setup time tspk 10 ns
Data input hold time tukp 35 ns
MREQ delay time tprMR 10 55 ns
IOSTB delay time tpRIS 10 S5 ns
READY setup time tsrRYK 15 ns
READY hold time tHKRY 40 ns
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Ready Timing

When 2 wait states are inserted:

} TI } TAW { TAW
- M \_/_\_/_\_/—\
Al19- A0 X
MREQ \ /
IOSTB
tSRYK UHRRY
/ 3

READY / \

When an extra 1 wait stake is inserted:

[ Tl ! TAW | TAW [

[ I | I

Al9-A0

10378

SVAVAVAVAVAVA
X X
—\ -

tsryx { tsRYK

READY

LHKRY tHKRY
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Memory Read Operation

| foyk |

- - i__d//___\\__

IDKA LDKA

4 : §£

Al9-AD

N /K
tsok} SHKD |

D7-DO ————Hi—'Z--———— ——————— i -

——he e H.Z
_ A
RW _______J/ \\
N
EDKMR {DKMR {DKMR I .
MREQ \k
Memory Write Operation
Icyx |
- N : i_/_\_
toka toKA
Y 4
Al9-A0
N N

D7-D0 —-——i————-———-—-g

=
N
g B
|
z
N

LDKMR LOKMR tDKMR l
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I/0 Read Timing

CLKOUT

Al9-A0D

D7-DO

3

MREQ

10STB

2

I1/0 Write Timing

CLKOUT

Al9-A0

D7-D0

MREQ

1 Lspx 1HkD
———— iz ‘i ——d e HZZ
4 \
/ N
LDKMR
N
LpKis, tokis tokis
N
Loy |

toxa

toka

>

{DKD, ]

N N

IDKMR

L DKIS ‘

LpKis

{pKis ]
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4. PACKAGE INFORMATION

94-pin Plastic QFP (0O 20) (Unit: mm)

23.240.4
20.030.2
- NARARRAAAAARAARARARARAD . .
pa 71 48 oy Detailed Drawing of
72 47
== Pin Tip Shape
X3
3
o]
= o}
= b e
moom]
H R Dk
s S fen ol |
= NN < —
= d
brr— -
= 5 i
== =)
2 & 3
0.8
16 0.35+0.10[@]0.15®)] [ 08 ]
| 1.60.2
= I og
“ 5
N ]
S
)0.12 0.8+0.2
S94GJ-80-5BG-2
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84-Pin Plastic QFJ (D 1150) (Unit: T )

30.240.2
29.28

HHHHHHH'HHHFHHHHHHHHHHH

— 2

AAMmOOooaAaCaComoao o conoaooo
LJI..II—.II—II_II..II_ILJI_II—IITII_II_IEYI—ILJUUI_II_II_I
29.28
30.240.2

HI—II—II—JL—IL—II—II—JI—Il—ILJl—IL—II—IL—II—IL—IHI—JHU

0.6

34

4.4+0.2
2.840.2

1.27

0.9 MIN:

0.40£0.10

28.2040.20 '

P84L.-50A3-2
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