3. ELECTRICAL CHARACTERISTICS
3.1 uPD70335-8, 70335-10

Absolute maximum ratings (Ta=25°C)

Parameter Symbol | Test condition Ratings Unit
VDD -0.5 to +7.0 v
Power supply voltage
VTH -0.5 to VDD+0.5 v
Input voltage Vi -0.5 to Vpp+0.5 \'
Output voltage Vo -0.5 to Vppt0.5 v
Per pin 4.0 mA
Output low current IoL
Total, all output 50 mA
Per pin -2.0 mA
Output high current Ion -
Total, all output -20 mA
Operation temperature Topt -10 to +70 °C
Storage temperature Tstg -65 to +150 °C
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Oscillator characteristics

uPD70335-8 (Ta=-10 to +70°C, Vpp=+5.0V+10%, Vgg=0V,
0VSVpyusVppt0.1V)

uPD70335-10 (Ta=-10 to +70°C, Vpp=+5.0V+5%, Vgg=0V,
OVSVpySVpp*0.1V)

uPD70335-8 | uPD70335-10
Resonator Recommended circuit Parameter Unic
MIN. | MAX. MIN. | MAX.
Ceramic
resonator Oscillation 4 16 4 20 MHz
or crystal frequency (fxx)
resonator
@ I X1 x'_)_l X1 input frequency (fx) 4 16 4 20 MHz
HCMOS
L\ i r
inverte X1 input rising, falling 0 20 o 15 as
External clock or time (tXR' tXP)
Q@ |x X2
open
HCMOS
inverter X1 input high, low level | ,, 16 ns
width (thﬂ. tUXL)

Remarks 1l: Put the oscillator near to the X1 and X2 pins as much
as possible.
2: Do not pass any other signal line through the shaded
area.
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Recommended oscillator constant

(1) The following ceramic resonators and external capacitors are

recommended :
. Recommended constant
Manufacturer Part number .
Cl[pF] C2[pF]
CSAl16.00MX040 30 30
MURATA
CSA20.00MX040 10 10
TDK FCR16.0M2G 30 30

(2) The following crystal resonators and external capacitors are
recommended:

Recommended constant
Manufacturer Part number
Cl[pF] C2[pF]
HC-49/U (KR-100) 22 22
KINSEKI HC-49/U (XR-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 condition | MIN. | TYP. | MAX. | Unit
Input capacitance Cq 10 pF
fc=1 MHz
Output capacitance Co Unmeasured pins 20 pF
returned to 0 V
Input/output capacitance Cig 20 pF
3-3
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DC characteristics

uPD70335-8

(Ta=-10 to +70°C, Vpp=+5.0V+10%)

uPD70335-10 (Ta=-10 to +70°C, Vpp=+5.0Vt5%)

Parameter Symbol Test condition MIN. TYP. | MAX. [Unit
Input low voltage Vn. 0 0.8 v
Input high voltage Vigy | Except for RESET, P10/NMI, X1, or X2 2.2 Yop v
VIHZ RESET, PLO/NMI, X1, X2 0.8VDD vDD v
Output low voltage VOL IOL-1.6 mA 0.45 (V
Output high voltage VOH IOH--O.A mA VDD—I.O v
Input current II EA, P10/NMI;O 5 VI H vDD +20 uA
Input leakage current ILI Except for EA or P1O/NMI; 0 = VI H VDD +10 uA
Output leakage current Lig 0s5Vys vDD +10 ul
VTH current I'['H 0Vs VTH s VDD 0.5{ 1.0 mA
uPD70335-8 65 | 120
IDDI Operation mode mA
uPD70335-10 95 | 130
vDD power supply current uPD70335-8 25 50
IDDZ HALT mode mA
uPD70335-10 30 55
Inps STOP mode 10 30 uhA
AC characteristics
(1) uPD70335-8 (Ta=-10 to +70°C, Vpp=+5.0V+10%)
Parameter Symbol Test condition . MIN. MAX. Unit
X1 input cycle time teyx 62 250 us
X1 input high, low level width thﬂ, 20 ns
SuxL
X1 input rising, falling time typ? 20 ns
“xF
CLROUT output cycle time toyR fxlz. T-tm 125 200 ns
CLKOUT output high, low level width CuRH? 0.5T-15 ns
WKL
CLKOUT output rising, falling time tgR? 15 ns
“gF
tIR' Except for RESET, NMI, X1 or X2 20 ns
t
Input rising, falling time 1F
t1Rs’ RESET, NMI 30 ns
“1Fs
OQutput rising, falling time tor? Except for CLKOUT 20 ns
“or
3-4

k427525 00L3332 761 WA




Parameter Symbol Test condition MIN. MAX. Unitc
CLKOUT — address delay time thra 15 90 ns
Address —= data input delay time thADR (n+1.5)T-70| ns
HMREQ | — data delay time ToMRD (n+2)T-60 ns
WSTB | — data delay time toMsD (n+1)T-60 | ns
R ‘ - l dolay time :Dml and operation T-35 T+35 ns
tpMrMs2 | Write operation (n+1)T-35 (n+1)T+35 ns
MREQ low level width SMRL (n+2)T-30 (n+2)T+30 | ns
MREQ § — Address hold time tRA 0.5T-30 ns
Address hold time from MREQ | L 0.5T-30 ns
Data input hold time from MREQ { tavDR v} ns
Control signal recovery time trve T-25 ns
Address — data output delay time CDADW 0.5T-35 0.5T+50 ns
Address setup time to m‘ ThHAMR 0.5T-30 ns
o ThRMS Read operation 0.5T-30 ns
Second address setup time to MSTB‘
Toums Write operation (n+0.5)T-30 ns
TETS 1ow Level width tuMsL1 Read operation (n+1)T-30 - ns
TMSL2 Write operation T-30 T+30 ns
Data output setup time to WTB? tspM (n+2)T-50 ns
Address setup time to mt tDAIS 0.5T-30 ns
T0STB | — data delay time tp1sD (n+1)T-60 | ns
MREQ | — IOSTB | delay time tOMRIS T-35 ns
10STB 1ow level width tyist (n+1)T-30 ns
Address hold time from iﬁEﬁf TN 0.5T-30 ns
Data input hold time from IOSTH } tH1SDR 0 ns
Data output setup time to 10STB { oIS (n+2)T-50 ns
D—HARQ setup time to WQ‘ tSDADQ Demand release mode, nz2 (n-1)T-50 ns
m hold time from B—MATK‘ CHDADQ Demand release mode [} ns
DMAAK output low level width CUDMRL (n+2.5)T-30 us
DMAAR | — TC | delay time thpATC 0.5T+50 ns
TC low level width tuTCL (n+3)T-30 ns
DMAAR output low level width CUDMUL (n+2)T-30 ns
Address setup time to m‘ tDARF 0.5T-30 ns
REFRQ low level width CURPL (n+2)T-30 ns
Address hold time from REFRQ | CHREA 0.5T-30 ns
Remarks: n denotes the number of wait states. When no wait

states are inserted, n is 0.
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Parameter Symbol Test condition MIN. MAX. Unitc
TURSLI STOP mode release or 30 ms
RESET low level width . power on reset
tyRsL2 System reset 5 us
READY setup time to -HR_EQ‘ “scrvo | %2 - i =
tseRy nz3 nT-100 ns
thcryo | 2 2T ns
READY hold tiwe from }—fRTQl tHeRY n3 nT ns
CHCRYIL nz3 (n-1T ns
READY setup time to m‘ ’ssRY0 ne? R "~
taory nzd (n-1)T-100} ns
Cusryo | 8~2 T ns
READY hold time from 10STB| tyspy | P23 (n-1)T ns
CHSRY1 nz3 (n-2)T ns
HLDRQ setup time from CLKROUT | tSHQR 30 ns
CLROUT | — HLDAK| delay time DREA 15 80 ns
Bus float — FLDAK | delay time TePHA T-50 ns
HLDAK } — bus output delay time TOHAC T-50 ns
HLDRQ | — FLDAR | delay time — 374160 | ns
HLDRQ | —~ bus output delay time DHQC 3T+30 ns
HLDRQ low level width tWHQL 1.5T ns
HLDAK low level width CUHAL T ns
INT, DMARQ setup time to CLKOUT* tSIQK 30 ns
INT, DMARQ high, low level width r’WIQH' 8T us
“WIQL
POLL setup time to CLKDUT’ tSPLR » 30 ns
NMI high, low level width NI’ 5 us
“WNIL
CTS low level width tyCTL 2T ns
INT setup time to CLKOUT! tSIRK 30 ns
CLEOUT { — INTAK f delay time thRIA 15 80 ns
INT hold time from m‘ FHIAIQ 0 ns
INTAK low level width TUIAL 2T-30 ns
INTAK high level width - T-30 ns
INTAK § — data delay time th1aD 2T-130 ns
Data hold time from INTAR | tr1AD 0 0.5T ns
Remarks: n denotes the number of wait states. When no wait

states are inserted, n is 0.
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Parameter Symbol Test condition MIN. MAX. Unit
SCKO cycle time tovTR 1000 ns
SCKO high, low level width TuSTH® 450 ns
“WSTL
SCKO t — TxD delay time oTRD 210 ns
SCKO | — TxD hold time . 20 ns
CTSO cycle time LoyRR 1000 ns
CTSO high, low level width tHSRH’ 420 ns
“WSRL
RxD setup time to, hold time from CTSO’ tSRDK' 80 ns
“HRRD
3-7
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(2) uPD70335-10 (Ta=-10 to +70°C, Vpp=+5.0V+5%)

Parameter Symbol Test condition MIN. MAX, Unit
X1 input cycle time terx 49 250 ns
X1 input high, low level width tuxg’ 16 ns
WXL .
X1 input rising, falling time tXR' 15 ns
“XF
CLEKOUT output cycle time tovR fxl2, T-tCYK 100 2000 ns
CLROUT output high, low level width tHKH’ 0.5T-12 ns
“WEL
CLRKOUT output rising, falling time tRR* 12 ns
RF
tIR' Except for RESET, NMI, 20 ns
tIF X1, or X2
Input rising, falling time
EIRS’ RESET, NMI 30 ns
IFS
Output rising, falling time tor? Except for CLKOUT 15 ns
“oF
CLKOUT — address delay time tpra 15 75 ns
Address — data input delay time tDADR (n+1.5)T-60| ns
MREQ { — data delay time ChMRD (n+2)T-50 ns
MSTB { —= data deiay time tpMsD {(n+1)T-50 ns
HIEG ‘ . T ‘delay time CDMRMS1 Read operation T-30 T+30 ns
ThMRMS2 Write operation (n+1)T-30 (n+1)T+30 ns
MREQ low level width CuMRL (n+2)T-25 (n+2)T+25 ns
Address hold time from MREQ} tvRaA 0.5T-25 ns
Data input hold time from MREQ! tava 0.5T-30 ns
Data input hold time from MREQ| DR 0 ns
Control signal recovery time trvC T-25 ns
Address — data output delay time CpADW 0.5T-30 0.5T+50 ns
Address setup time to MREQ | - 0.5T-30 ‘ns
—_— t Read operation -0.5T-30 ns
Second address setup time to HSTB‘ DRHMS N
thuMs rite operation (n+0.5)T~30 ns
HET5 Low level width tuMSL1 Read operation (n+1)T~25 ns
tMSLZ Write operation T-20 T+20 ‘ns
Data output setup time to MSTB | tspM (n+2)T-50 ns
Address setup time to 10STB ‘ tDALS 0.5T-30 ns
I0STB { — data delay time tp1sD (n+1)T-50 ns
MREQ | — 10STB | delay time EOMRIS T-30 ns
10STB low level width tyIsL (n+1)T-25 ns
Address hold time from IOSTB | thisa 0.5T-30 ns
Data input hold time from IOSTB | tHISDR 0 ns
Data output setup time to 10STB } tspis (n+2)T-50 ns

Remarks: n denotes the number of wait states. When no wait

states are inserted, n is O.
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Parameter Symbol Test condition MINR. MAX. Unic
DMARQ setup time to HREQJ tSDADQ Demand release mode, nz2 (n-1)T-50 ns
DMARQ hold time from DMAA.K‘ tHDADQ Demand release mode 0 ns
DMAAK output low level width CWDMRL (n+2.5)T-25 ns
DMARR | — TC {delay time tDDATC 0.5t+35 ns
TC low level width tyTCL (n+3)T-25 ns
DMAAK ocutput low level width : CuDML (n+2)T-25 ne
Address setup time to REFRQ| tLARF . 0.5T-30 ns
REFRQ low level width CURFL {n+2)T-25 ns
Address hold time from REFRQ) CHREA 0.5T-30 as
CURSL1 STOP mode release or 30 ns
RESET low level width power on reset
tWRSL2 System reset 5 us
t nz2 2T-80 ns
READY setup time to MREQ‘ SCRYO
t3cRY nz23 nT-80 ns
tyeryo | P2 27 na
READY hold time from MREQ | thery | 123 aT ns
tHCRY1 nz3 ) (n-1)T ns
t nz2 T-80 ns
READY setup time to TOSTB | SSRYO
tssRY nz3 (n-1)T-80 ns
tHESRYO n=2 T ns
READY hold time from IOSTB‘ thsRY nz3 (n-1)T ns
tHSRY1 nz3 i (n-2)T ns
HLDRQ setup time to CLROUT} tSHQK 25 ns
CLROUT § — HLDAX | delay time L— 15 70 ne
Bus float - HLDAK ; delay time terHA T-35 ns
HLDAK’ —= bus output delay time tDHAC T-35 ns
HLDRQ { ~~ HLDAK{ delay time “pruA : 3T+160 ns
HLDRQ { — bus output delay time “DHQC ' 3T+30 ns
HLDRQ low level width CWHQL 1.5T ns
HLDAK low level width TUHAL T ns
INTP, DMARQ setup time to CLKOUT } tS10R 25 ns
INTP, DMARQ high, low level width tWIQH’ 8T ns
“wiqQL
POLL setup time to CLROUT } I 25 ns
NM1 high, low level width tuNIH’ 5 ' us
“UNIL
CTS low level width CUCTL 2T ns
Remarks: n denotes the number of wait states. When no wait

states are inserted, n is 0.

3-9

Powered by ICminer.com Electronic-Library Servic-)yRiEpl_ngS? 5 E 5 D D I:, 3 3 3 ? E L} 3 -

ST




Parameter Symbol Test condition MIN. MAX. Unit
INT setup time to CLKOUT) — 25 us
CLROUT | — INTAK{ delay time tDRIA 15 70 ns
INT hold time from INTAK | tH1AIQ 0 ns
INTAK low level width TYIAL 2T-25 ns
INTAK high level width tU1AH T-25 ns
INTAK | — data delay time th1AD : 2T-100 ns
Data hold time from INTAK| tR1AD 0 0.5T ns
SCKO cycle time tCYTK 1000 ns
SCKO high, low level width tuSTR 450 : ns
“WSTL
SCRO § — TxD delay time tHTRD 210 ns
SCKO | — TxD hold time THTRD 20 ns
CTSO cycle time tevRR 1000 ns
CTSO high, low level width r‘WSRH' 420 ns
“uskL
RxD setup time to, hold time from CTSO} tepns, 80 ns
“HRRD

Comparator characteristics

uPD70335-8 (Ta=-10 to +70°C, Vpp=+5.0V+10%)
uPD70335-10 (Ta=-10 to +70°C, Vpp=+5.0V+5%)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Comparison accuracy VACOMP . +100 mV
Threshold voltage v’I'H 0 -vDD+0°1 v
Comparison time CeoMp 64 65 tevr
PT input voltage VIPT 0 vDD v

Data memory STOP mode low supply voltage data retention charac-
teristics (Ta=-10 to +70°C)

Parameter Symbol Test condition MIN, MAX. Unit
Data retention supply voltage VDDDR 2.5 5.5 v
VDD rising, falling time tavD? tFVD 200 us
3-10
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3.2 uPD70335(A)-9

Absolute maximum ratings (Ta=25°C)

Parameter Symbol |  Test condition ~Ratings Unit
Vop -0.5 to +7.0 v
Power supply voltage
Vg -0.5 to Vppt0.5 v
Input voltage Vi -0.5 to Vppt0.5 v
Output voltage Vo -0.5 to Vppt0.5 v
Per pin 4.0 mA
Output low current IoL
Total, all output 50 mA
Per pin -2.0 mA
Output high current Iny
Total, all output -20 mA
Operation temperature Topt -40 to +85 °C
Storage temperature Tstg -65 to +150 °C
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Oscillator characteristics

uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0Vi5%, Vgg=0V,

< <
OVSVipySVppt0.1V)
Resonator Recommended circuit Parameter MIN. MAX. Unit
Ceramic
resonator Oscillation 4 18 MHz
or crystal frequency (fxx)
resonator
o | X1 le Xl input frequency (fy) 4 18 MHz
é HCMOS
inverter X1 input rising, 0 15 ns
External clock or falling time (tXR’ I:XF)
Q l Xi X2 l
open
HCMOS X1 input high, low lavel 17 as
inverter wideh (toyps typp)

Remarks 1: Place the oscillator as close as possible to the X1
and X2 pins. '
2: Do not pass any other signal line through the shaded
portion.
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Capacitance (Ta=25°C, Vpp=0 V)

Parameter Symbol Test condition | MIN. | TYP. | MAX. | Unit
Input capacitance Cr 10 pF
fe=1 MHz
Output capacitance Co Unmeasured pins 20 pF
returned to 0 V
Input/output capacitance C10 ‘ " 20 pF

DC characteristics

uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0Vi5%)

Parameter Symbol Test condition MIN. TYP. |MAX. [ Unit

Input low voltage VIL 0 0.8 v

. v

Input high voltage vIHl Except for RESET, P10/NMI, X1, -ot X2 2.2 VDD

VIHZ RESET, P10/NMI, X1, X2 0.8VDD vDD v

OQutput low volrage VOL IOL-1.6 wA 0.45| Vv

Qutput high voltage VOH IOH--O.A wA VDD-I.O v
Input current ) 11 EA, P1O0/NMI;0 s VI H vDD ) +20 uA
Input leakage current ILI Except for EA or PI0/NMI; 0 s VI i VDD 110 uA
Qutput leakage current ILO 0s Vo s VDD 110 uA
V'I'H current ITH 0V s VTH s VDD 0.5 (1.0 mA
IDDI Opération mode ] 95 130 mA

vDD power supply current 1DD2 HALT mode 30 55 mA
IDD3 STOP mode i 15 35 ud
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AC characteristics

uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0Vi5%)

Parameter Symbol Test condition MIN. MAX. Unit
X1 input cycle time Tovx 55 250 ns
X1 input high, low level width tuxe® 17 ns
TWXL :
X1 input rising, falling time tyr 15 ns
“XF
CLRKOUT output cycle time teYR fxl2. T=tovg : 111 2000 ns
CLKOUT output high, low level width tuRy? 0.5T-12 ns
“WRL
CLKOUT output rising, falling time Trr? 12 ns
“XEF
tips Except for RESET, WMI, X1 20 ns
t{% or xg
Input rising, falling time
EIRS' RESET, NMI 30 ns
IFS
Output rising, falling time Tor® Except for CLKOUT 15 ns
“oF
CLROUT — address delay time thRA 15 80 - ns
Address — data input delay time THADR (n+1.5)T-60[ ns
FREQ | — data delay time £ DMRD ) (n+2)T-50 | ns
MSTE | — data delay time thMsD (n+1)T-50 | ns
REG ‘ - m‘ delay tize CDMRMS | Read operation T-30 T+30 ns
THMRMS2 Write operation (n+1)T-30 | (n+1)T+30 | ns
MREQ low level width CuMRL (n+2)T-25 {(n+2)T+25 | ns
MREQ{ — address hold time tavRA , 0.5T-30 ns
Address hold time from MREQ} tinaa 0.5T-35 ns
Data input hold time from MREQ | ToMDR 0 ns
Control signal recovery time trve T-25 ‘ns
Address — data output delay time tDADW . 0.5T+50 | ns
Address setup time to MREQ { tDAMR - 0.5T-35 ns
' - t Read operation 0.5T-30 ns
Second address setup time to MSTB‘ DRHS p” - - T30
THuMs rite operation (n+0.5)T- ns
YET® low level widch TUMSLL Read operation (n+1)T-25 ‘ns
tuMsSL2 Write operation T-25 T+25 ns
Data output setup time to MSTB | tspM (n+2)T-50 ns
Address setup time to IOSTB‘ thAIS 0.5T-30 ns
I0STB} — data delay time tpisp {n+1)T-50 | ns
MREQ | — 10STB | delay time tOMRIS T-35 ns
10STB low level width tuIsL (n+1)T-30 ns
Address hold time from IOSTB { thisA 0.5T-30 ns
Data input hold time from IOSTB | tHISDR 0 ns
Data output setup time to IOSTB | tap1s (n+2)T-50 ns

Remarks: n represents the number of wait states. n=0 means no

wait.
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Parameter Symbol Test condition MIN. MAX. Unitc
DHMARQ setup time to MREQ | tSpaDq Demand release mode, nz2 (n-1)T-50 ns
m hold time from m‘ tHDADQ Demand release mode 0 na
DMAAR output low level width SUDMRL (n+2.5)T-25 ns
DMAAK | —= TC | delay time tDDATC 0.5T+35 | ns
TC low level width tyreL | (n+3)T-25 ns
DMAAK output low level width CUDMAL | (n+2)T-25 ns
Address setup time to REFRQ} DARF 0.5T-35 ns
REFRQ low level width CWRFL (n+2)T-25 ns
Address hold time from REFRQ| CeRFA 0.5T-35 ns
tumsny | STOP mode release/ 30 ms
RESET low level width power on reset
tWRSLZ System reset 5 us
READY setup time to mﬂ “scryo | "%2 s i
tScRY a3 nT-80 ns
tHCRYO n=2 2T ns
READY hold time from WREQ | tyepy | °¥3 T ns
tHcRYL nzl ’ (n-1)T ns
READY setup time to m‘ *ssRY0 ik e =
tssmy nz3 (n-1)T-80 ns
CHSRYO n=2 T ns
READY hold time from 10STB | tgery | 123 (n-1)T ns
LHSRY1 nz3 (n-2)T ns
HLDRQ setup time to CLKOUT | tSHQR 25 ns
CLROUT { — THLDAK | delay time toRmA 15 - 15 ns
Bus float — HLDAK{ delay time torma | T-35 : ns
HIDAR } — bus output delay time tpac T-35 ns
HLDRQ | —~ FIDAK | delay time t)HQHA 3T+160 | ns
HLDRQ | —= bus output delay time ©pHQe 3T+30 ns
HLDRQ low level width tUHQL 1.5T ns
AUDAR low level width TUHAL T ns
INT, DMARQ setup time to CLKOUT' CSIQK 25 ns
INT, DMARQ high, low level width EUIQH‘ 8T ne
WIQL
| POLL setup time to CLROUT } tepIR 30 ns
NMI high, low level width SunTH 3 us
WNIL
CTS low level width teTL 2T ns

Remarks: n represents the number of wait states. n=0 means no
wait.
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Parameter Symbol Test condition MIN. MAX. Unit
INT setup time to CLKOUT f tsIRR 25 ns
CLROUT | — INTAK t delay time tDRIA 15 75 ns
INT hold time from INTAK' HIAIQ 4] ns
INTAK low level width tyTAL 2T-25 ns
INTAK high level width CyTAH T-25 ns
IN’I‘AK‘ — data delay time th1AD . ' 2T-100 ns
Data hold time from INTAK ' CHIAD 0 0.5T ns
SCKO cycle time toyTR 1000 ns
SCKO high, low level width tuSTH® 450 : ns
“WSTL
SCKO | — TxD delay time LhTRD 210 ns
SCRO | — TxD hold time t4TRD 20 ns
CTSO cycle time LovRR 1000 ns
CTSO high, low level width tWSRH' 420 ns
WSRL
RxD setup time to CTSO, hold time from t y 80 ns
CTS0 | es

Comparator characteristics
uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0Vi5%)

Parameter Symbol Test cohdition MIN. TYP. MAX. Unic
Comparison accuracy vACOMP +100 oV
Threshold voltage V'I‘H 0 VDD+0.1 v
Comparison time tooMp 64 6.5 teyr
PT input voltage VIPT . "o VDD v

Data memory STOP mode low supply voltage data retention charac-
teristics (Ta=-40 to +85°C)

Parameter Symbol Test condition MIN. MAX. . Unit
Data retention supply voltage VDDDR 2.5 5.5 v
VDD rising, falling time t2vp* CFVD 200 usg
3-16
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Data retention timing

90%

10% Vi
tevn ’ .I tive

AC test input waveform (except for RESET, NMI, X1, or X2)

22V

o8 v > Test point < 22V

0.8V

AC test input waveform (RESET, NMI, X1, X2)

0.8 vy, 0.8 Vi,
> Test point <
0.8V

0.8V

Yiks o

Lirs

AC test output test points

Output load condition: 100 pF

2.2V 22V
Te Qi
08V ::::> st point <<::: msvjz<

Load condition

C, =100 pF

i

Caution: 1If the load capacitance exceeds 100 pF because of the

circuit configuration, set the load capacitance of the
device to 100 pF or less by inserting a buffer, etc.
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Clock timing

e - tevx

X1 0.8 vﬁl
08V
twxn

< tevk >

2.2V
CLKOUT

[ 0.8V

— twku twk, =™

tan txy

POLL input timing

CLKOUT /
_’1 tsprx
POLL /

CTS0-CTS1 input timing

twer >

CT84 ¢TSI / \ |

B Lu2?525 pOL3IIuL c5H
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Interrupt input/DMA input timing

CLKOUT

|
twnin | |«

1
WNIL

NM1

.

tigx [4— LEYTIT

(Note) %g ]{f‘

e twioL

S
—

X

twion

Y

RESET input timing

At STOP mode release or power on reset:

(Note) Hi-7
CLKOUT

twnsta

— i
RESET

Note: The CLKOUT signal is set in CLKOUT output, then output.

At system reset:

{Note) Hi-Z
CLKOUT _/_—\— —————————————————————————————————————

Luksi2

RESET

Note: CLKOUT output is set

in the input port when RESET is
input.
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Ready timing
When two wait states are inserted:

’ T1 I T2 l TAW ] TAW l T3

| | l l |
MREQ \

j__

tucrvo
tscryo
(Note)
I0STB \ /

.

le—1 tis yo —=
tssivo
A
READY ] \

When extra (n-2) wait states are inserted:

| T1 | T2 I TAW | TAW | TWX (n—2) |

@ .
| | | | | | |
MREQ \ | /
.
tucry
tickvi
(Note) .
108TB \ /
tseny
tscave

READY \ [ ] \

tssryo
[ tusrv1 —

tseny

tusky

Note: Only 1/0 cycle

Caution: For wait state insertion by external READY signal, the
wait control register (WTC) must be set to 11 (two
waits + inserted states by READY pin)

3-20

- Lyp?525 00b33ud 029 [

Powered by ICminer.com Electronic-Library Service CopyRight 2003




Serial operation

In I/0 interface mode transmission

- teyTx >

‘—'—t\\'STI,'—'—.

SCKo
R A

N

— tyen tiurkn

TxD

In I/0 interface mode reception

- tevak '

[t s ———] ——tyqpy

o/ \ / | /

RxD

taibK f—

Yikkn

Y
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Read operation

CLKOUT

Y o N
A19-A0 ><
K N\ 7
- tiina toanm o tarar g -t
Hi-Z Hi-Z
DIS-T ~—— — — —————_—— et —— —_———— —< ———————
N
b‘nu.\\s* ettty tnd t L
7 N

J N

r"h.\xlu tuve
¢ ¥ N
DMRD
MREQ X
. L -
Ly, 1
p' i
MSTB \
I\
thakas twasia
_.___ H
10STB
o -
REFRQ \_
DMAAKI ﬁ
- DMAAKD
3-22
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Write

CLKOUT

Al9-AQ

D1S-DO

R/ W

NREG

MSTB

10STB

REFRQ

DMAAK]
-DMAAKO

operation

ST Liwams o]
Hi-Z
la—thanw tonu
N
e tua MR
K
(]
X
thanmse } bmsiz
H
\k
.4/£ >R
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I/0 read timing

tevk

CLKOUT /

-DMAAKD

'.—‘llk,\-—
4 Y )
A19-A0 :>< ><;
F K 7
r-‘mnm tank ! J-tit15 4 oned
Hi-Z i-
DIS-I0 —— — — — e — ] — e ———ﬁ'z——-
.‘—tlllsll ' ""ls“"
4 N
R-W / \,
thaur fa—— fave ]
I > - N
MIRTEQ \\\_
I
Ly i, {
I |
MSTH
fo-tpars
— -
10STB
N—
thawrs | tuist, |
o Y
REFRQ i\\\_-
e - pY
DMAAKi k
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I/0 write timing

CLROUT

7 y N
Al19-A0 ><
I I~ g
LTI et tiry 5 a—0m]
1 Z Hi-Z
DIS DO — v e —— _—
7
e ti) 1w et Lsis
R. W N\ /
K V.
thasm -——-—-—tnvc——ﬁ
4 R
MitEG L/ \
N— /)
twane
—__ H
MSTB
r—'—'l);\lh‘
v
10STB (7
.
townis | | twisi.
N
REFRQ \
" - p
DMAAKI1 / \
-DMAAKO
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DMA (I/0 to memory) timing

CLKOUT

4 - N\
A13-A0 >< ><
. . 7

e tisina Epr vis o] }<—‘u.\m——4

DIS 10 = = = o= — t——— ] ——————— e —— — . —_———— ] —_———f———————

R W N\ /
N

e tisa sti¢ -] tpye

N . - X

NREG ‘ N

LU

thurss2 twmste

10STB
tsnang l

tunang |

DMARQO
. -DMARQ!

i, !

DMAAK] ]\
-DMAAKO

4

timare

C1-TCo

{ twres, |
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DMA (memory to I/O) timing

CLKOUT

XA 4 -
A19-A0 &
e <

7]

tiaiea = b3 ]

Hi-Z

o e e -, = —— e — oy

DISD) — ——— e — L]

- 131815 ]

R/W / X'\

Ls'n.\\m -]

—\ ‘ ‘ ¥

Kiftig \L | ' \

twwm,

lN\‘(,'

MSTR

e tovkns ) ——— ]

I twusi 1

10STB

tsnang

Libaig |

DMARQO
- DMARQI

twnwwe, |

DMAAKT
-DMAAKD

TC1-TCo

twren
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Refresh timing

CLKOUT

A19—A0

DISD0 —— e e e o

R/W / L

MREG N
MSTB H
10STB \

‘_ll)»\RF_J ———typr ——] [E—Lyria —P

REFRQ N /

ﬁ———-luv‘c'—vb

DMAAKI
-DMAAKO . \
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Hold request/acknowledge timing

Normal mode

CLKOUT
tsiok "1

~—he

HLDRQ

—/

L
}
Lokia
{

=

1

(Note)

HLDAK

[
L))

la—

D S

4

Hi-Z

[ tw 111, ——]

=

thngna

7 L

A

tuwiar,

HOLD mode release when memory is refreshed

CLKOUT
-
HLDRQ \ ’/
[t~
Hi-7

(Mote) ——t———— -”———— -—-————————————-———-I
={ thkua - tmoc —

L

HLDAK !

External interrupt request/acknowledge timing

\_

AL = twian L-(m,\n"{

————

S

1 thao

INT J
tinea [ty a1y ——]
{1
—}
INTAK
————1t\ )
i 7
boDpls ———— = ———— — —
I‘—‘Rn
MREQ
T ] {4 f
105TR 2]
3-29

. k42?525 0063357 031 N




4. PACKAGE INFORMATION

Package Information of 94-pin Plastic QFP ([]20)
(Dimension unit: mm)

23,2404
'20.010.2

ARARRRARRARARARRAAAARAR

0.8

a

Detailed drawing of
pin tip form

20.0%°2
23 2:04
L0MAX.

0.1#0:1 __+
|

0-1 +0.1

u
23

iliGEEEEEEEREEEEEEEEELEE]

e 0.8
16 035 @050 [0.8]

S94GJ-80—-5BG -1
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84-pin Plastic Leaded Chip Carrier ([J1150) (Dimension unit: mm)

. _30.2:%2
29.28

|
rnhﬁnﬁ[‘!l‘lﬁnr—jf B o I oo W o O o O o U0 o O o B o B e O e}

o
—

29.28
30.2702

O 00000000 MoCOmMmAanoOon@oamooOoMamior
+
| N0 N D SN (R N5 [N S RGN I 0 0 R UGN [ U R N S [ N6 g W [ NI (G [ U R NN [ O R )

uuuuuuuuuuLJuuuuuuuuuu__"_

0.6 1.64%0.15

4.4102
2.8:0.2
ii

0.9 MIN,

28,2070 '

P84L —50A3-1
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