3. ELECTRICAL CHARACTERISTICS

3.1 uPD70335-8, 70335-10

Absolute maximum ratings (Ta=25°C)

Parameter

Test condition

Ratings Unit
VDD -0.5 to +7.0 v
Power supply voltage
Input voltage Vi -0.5 to Vppt0.3 \'
OQutput voltage Vo -0.5 to Vppt0.5 A
Per pin 4.0 mA
Output low current Ioy
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




Oscillator characteristics

uPD70335-8 (Ta=-10 to +70°C, Vpp=+5.0V+10%, Vgg=0V,
OVSVquSVpp*0.1V)
uPD70335-10 (Ta=-10 to +70°C, Vpp=+5.0V+5%, Vgg=0V,
OVEVauSVpp*0. 1V)

uPD70335-8 | uPD70335-10
Resonator Recommended circuit Parameter Unic
MIN. | MAX. MIN. | MAX.
Ceramic
resonator Oscillation 4 16 A 20 MHz
or crystal frequency (fxx)
resonator
@ I X1 xgl X1 input frequency (fX) 4 16 4 20 MHz
é HCMOS
i r
inverte X1 input rising, falling 6 20 o 15 as
External clock or time (tXR' tXP)
Q | X1 X2
open
HCMOS
inverter X1 input high, low level | ,, 16 ns
widch “’WXH’ "uxL’

Remarks 1: 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.



Recommended oscillator constant

(1)

The following ceramic resonators and external capacitors are

recommended:
: Recommended constant
Manufacturer Part number .
Cl[pF] C2[pF]
CSA16.00MX040 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 (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 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 Cio 20 pF
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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=+5.0V+5%)

Parameter Symbol Test condition MIN. TYP. | MAX. [Unit
Input low voltage VIL 0 0.8 v
Input high voltage vIHl Except for RESET, P1O/NMI, X1, or X2 2.2 VDD v
V:“.12 RESET, PlO/NMI, X1, X2 {).BVDD vDD v
Output low voltage vOL IOL-I.G mA 0.45 |V
Output high voltage VOH IOH--O.4 mA VDD—I.O v
Input current II EA, P10/NMI;0 3 VI F vDD +20 ud
Input leakage current ILI Except for EA or PIO/NMI; O = VI H VDD +10 uA
Output leakage current Lo 0sVys vDD +10 uA
VTH current ITH 0V s 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
1DD3 STOP mode 10 30 uA
AC characteristics
(1) uPD70335-8 (Ta=-10 to +70°C, Vpp=+5.0V+10%)
Parameter Symbol Test condition . MIN. MAX. Unitc
X1 input cycle time teyx 62 250 us
X1 input high, low leval width L CL 20 ns
SwxL
X1l input rising, falling time typ? 20 ns
“xF
CLKOUT output cycle time tovR £gl2, T=toyg 125 200 ns
CLKOUT output high, low level width CuRH® 0.5T-15 ns
WKL
CLKOUT output rising, falling time trpe 15 ns
“RF
tips Except for RESET, NMI, X1 or X2 20 ns
t
Input rising, falling time ¥
t1Rg? RESET, NMI 30 ns
1FS
Output rising, falling time tor® Except for CLROUT 20 ns
t
(04
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Parameter Symbol Test condition MIN. MAX. Unit
CLKOUT —~ address delay time SDRA 15 90 ns
Address — data input delay time tDADR (n+l1.5)T-70] ns
MREQ { — data delay time EOMRD (n+2)T-60 ns
MSTB | — data delay time €pMSD (n+1)T-60 | ns
R ‘ - l delay time :Dml Rfad 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
Wﬂ —= Address hold time aMRA 0.5T-30 ns
Address hold time from MREQ | S 0.5T-30 ns
Data input hold time from MREQ | tMDR 0 ns
Control signal recovery time Tave T-25 ns
Address —= data output delay time tpADW 0.5T-35 0.5T+50 ns
Address setup time to m‘ ThAMR 0.5T-30 na
. ThaMs Read operation 0.5T-30 ns
Second address setup time to HSTB‘
TouMs Write operation {n+0.5)T-30 ns
TETH Low Level widen tumsr; | Read operation (n+1)T-30 - ns
tMSL2 Write operation T-30 T+30 ns
Data output setup time to F’I‘Br tspM (n+2)T-50 ns
Address serup time to Wﬁil tDAILS 0.5T-30 ns
W’r‘n] — data delay time h1sp (n+1)T-60 ns
MREQ ‘ —_— ibﬁn; delay time tDMRIS T-35 ns
10STB low level width tyisL (n+1)T-30 ns
Address hold time from Eﬁf tHISA 0.5T-30 ns
Data input hold time from IOSTB | tHISDR 0 ns
Data output serup time to 10STB | tep1s {n+2)T~50 ns
D—HARQ setup time to W}; tSDA.DQ Demand release mode, nz2 {n-1)T-50 ns
DMARQ hold time from DMAAK | typapq | Demand release mode 0 ns
DMAAR ourput low level width CUDMRL (n+2,.5)T-30 ns
DMAAR | — TC | delay time tppATC 0.5T+50 ns
TC low level width CUTCL (n+3)T-30 ns
DMAAK output low level width TUDMWL (n+2)T-30 ns
Address setup time to m‘ tDARF 0.5T-30 ns
REFRQ low level width YL (n+2)T-30 ns
Address hold time from FFRQ' tuRPA 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. Unit
SURSLI STOP mode release or 30 ms
RESET low level width . power on reset
CYRSL2 System reset 5 us
t nz2 2T-100 ns
N SCRYO
READY setup time to MREQ | '
tsoRY nzl nT-100 ns
tHCRYO n=2 2T ns
READY hold time from HREQ* tHeRy nz3 nT ns
“HCRY1 nz3 (n-1)T ns
t nz2 T-100 ns
READY setup time to IOS‘I'BJ SSRYO
tsopy nz3 {n-1}T-100] ns
CHSRYO n=2 T ns
READY hold time from TOSTB| tysgy | P23 (a=1)T ns
tHgRY1 nz3 {(n-2)T ns
HLDRQ setup time from CLKOUT|{ TSHQR 30 ns
CLEOUT ! — HLDAK | delay time La— 15 80 ns
Bus float — HLDAK | delay time L T-50 ns
HLDAKf — bus output delay time EDHAC T-50 ns
HLDRQ | —~ HIDAR | delay time — 374160 | ns
HLDRQ | — bus output delay time thEQC 3T+30 ns
HLDRQ low level width tWHQL 1.5T ns
HLDAK low level width CUBAL T ns
INT, DMARQ setup time to CLKOUT' tSIQK 30 ns
INT, DMARQ high, low level width CWIQH’ 8T us
“WIqQL
POLL setup time to CLKOUT| tepLR 30 ns
NMI high, low level width tWNIH' 5 us
CUNIL
CTS low level width TyeTL 2T ns
INT setup time to CLKOUT, tSIRK 30 ns
CLKOUT { — INTAR { delay time tORIA 15 80 ns
INT hold time from INTAK { tHIAIQ ) ns
INTAK low level width tWIAI.. 2T-30 us
INTAK high level width ty1AH T-30 ns
INTAK § — data delay time tph1AD 2T-130 ns
Data hold time from INTAKT ta1AD 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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Parametrer Symbol Test condition MIN. MAX. Unit

SCKO cycle time toyTR 1000 ns

SCKO high, low level width TUSTH? 450 ns
SWsTL

SCEO t — TxD delay time OTRD 210 ns

SCKO | — TxD hold time tgTRD 20 ns

CTSO cycle time LCYRR 1000 ns

CTSO high, low level width r’WSRH' 420 ns
“WSRL

RxD setup time to, hold time from CTSOf ConDK® 80 ns
“HRRD




(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 Cuxa’ 16 ns
“WEL _
X1 input rising, falling time type 15 ns
XF
CLKOUT output cycle time :CYK foZ, T‘tGYK 100 2000 ns
CLEOUT output high, low level width CwRH? 0.5T-12 ns
‘WKL
CLROUT output rising, falling time CkR? 12 ns
“KF
tIR' Except for RESET, NMI, 20 ns
tIF X1, or X2
Input rising, falling time
EIRS’ RESET, NM1 30 ns
IFsS
Output rising, falling time tor® Except for CLKOUT 15 ns
“oF
CLROUT — address delay time thrA 15 75 ns
Address — data input delay time EDADR {(n+1.5)T-60| ns
MREQ } —= data delay time ChOMRD (n+2)T-50 ns
MSTB { — dara deiay time toMSD {n+1)T-50 ns
HREQ ‘ . ETE ‘delay Cime EDMRMS1 Read operation T-30 T+30 ns
EOMRMS 2 Write operation {n+1)T-30 (n+1)T+30 ns
MREQ low level width MR (n+2)T-25 (n+2)T+25 ns
Address hold time from MREQ{ toma 0.5T-25 ns
Data input hold time from MREQ ! tva 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 TDADW 0.5T-30 0.5T+50 ns
Address setup time ro MREQ | - 0.5T-30 ‘ns
t Read operation -0,.5T-30 ns
Second address setup time to MSTB‘ DRHMS 0
thuMsS rite operation (n+0.5)T-30 ns
T Low Level width CUMSL1 Read operation (n+1)T~25 ns
TIMSL2 Write operation T-20 T+20 -n8
Data output serup time to MSTB f topm (n+2)T-50 ns
Address setup time to 10STB ‘ thALS 0.5T-30 ns
I05TB { — data delay time thisD (n+1)T-50 ns
MREQ | — 10STB | delay time EpMRIS T-30 ns
I0STB low level width tWIsL (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 IOSTB | tsp1s (n+2)T-50 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. Unic
DMARG setup time to _HWQ] ESDADQ Demand release mode, nz2 (n-1)T-50 ns
DMARQ hold time from m‘ tHDADQ Demand release mode 0 ns
DMAAR output low level width CUDMRL (n+2.5)T-25 ns
DMAAR | — TC |delay time thpATC 0.5t+35 ns
TC low level width turer (n+3)T-25 ns
DHAAR output low level width — (n+2)T-25 ns
Address setup time to REFRQ | tDARF 0.5T-30 ns
REFRQ low level width SURTL {n+2)T-25 ns
Address hold time from REFRQ ! eREA 0.5T-30 ns
tuRSLI STOP wode release or 30 as
RESET low level width power on reset
tursLy | System reset 5 us
READY setup time to MTEEH tSCRYO ne? 21-80 i
CSCRY nz3 nT-80 ns
tyeryo | P2 27 ns
READY hold time from WEQ* tHCRY nz3 nT ns
LHCRY1 nzd (n-1)T ns
READY setup time to m* “SSRYO ne? T80 =
tSSRY nz3 (n-1)T-80 ns
thsRYO ne2 T ns
READY hold time from m‘ TusRY nz]l (n=-1)T ns
tHSRYI nz3 (n-2)T ns
HLDRQ setup time to CLROUT } £SHQK 25 ns
CLROUT } — HLDAX | delay time DRHA 15 70 ne
Bus float — HLDAK idelay time tcrHA T-35 ne
m1 —= bus ourput delay time tDHAC T-35 ns
HLDRQ § -~ HLDAKY delay time “pHoHA 3T+160 ns
HLDRQ | — bus output delay time DHQC 3T+30 ns
HLDRQ low level width tWHQL 1.5T ns
ALDAK low level width CYHAL T ns
INTP, DMARQ setup time to CLKOUT| 510K 25 ns
INTP, DMARQ high, low level width CWIQH’ 8T ns
“WIQL
POLL setup time to CLKOUT } EepLR 25 ns
NMI high, low level width LUNIN® 5 us
“WNIL
CTS low level width CHCTL 27 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
INT setup time to CLKOUT’ tSIRK 25 ns
CLROUT | — TINTAK | delay time pRIA 15 70 us
INT hold time from m‘ tHIAIQ 0 ns
INTAK low level width TRIAL 2T-25 ns
INTAK high level width tyiAl T-25 ns
INTAK | — data delay time hIAD 2T-100 ns
Data hold time from fm.ld THIAD 0 0.5T ns
SCKO cycle time eyt 1000 ns
SCKO high, low level width tusTH® 450 ns
“wsTL
EE:ﬁx) —= TxD delay time thTRD 210 ns
§CRO | — TxD hold time tarRD 20 ns
€TS50 cycle time toYRK 1000 ns
CTSO high, low level width tysRE® 420 ns
’ “WSRL
RxD setup time to, hold time from CTSO| terpR? 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 VACOHP +100 nV
Threshold voltage v’I‘H 0 VDD+0.1 v
Comparison time TeoMp 64 65 tevy
PT input voltage VI-PT 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 tevp' TRVD 200 us
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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 1oL
Total, all output 50 mA
Per pin -2.0 mA
Output high current 1oy
Total, all output -20 mA
Operation temperature Topt -40 to +85 °C
Storage temperature Tstg -65 to +150 °C




Oscillator characteristics

uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0V#5%, Vgg=0V,

Resonator Recommended circuit Parameter MIN. MAX. Unit
Ceramic
resonator Oscillation 4 18 MHz
or crystal frequency (:Exx)
Tesonator
@ | Xl X2 | X1 input frequency (fy) 4 18 MHz
é HCMOS
inverter X1l input rising, 0 15 ns
External clock or falling time (tXR’ :XF)
Q@ [ X1 le
open
HCMOS X1 input high, low level 17 as
inverter wideh (toyps Syxe)

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.



Capacitance (Ta=25°C, Vpp=0 V)
Parameter Symbol Test condition | MIN. | TYP. | MAX. | Unit
Input capacitance Cq 10 pF
fc-l MHz
Output capacitance Co Unmeasured pins 20 pF
- returned to 0 V
Input/output capacitance C1o ‘ © 20 pF
DC characteristics
uPD70335(A)-9 (Ta=-40 to +85°C, Vpp=+5.0ViS5%)
Parameter Symbol Test condition MIN. TYP. |MAX. [ Unit
Input low voltage V.IL 0 0.8 v
. v
Input high volrage lel Except for RESET, P10/NMI, X1, -or X2 2.2 VDD
Vigp | RESET, P1O/NMI, X1, X2 O.SVDD VDD v
Output low voltage VOL IDL-I.S wA 0.45| Vv
Output high voltage vOH IOH--—O.A wA VDD-I.O v
Input current ] 11 EX, P1O/NMI;0 5 VI F vDD +20 udA
Input leakage current ILI Except for EA or P10/NMI; O 5 VI s VDD 110 uA
Output leakage current ILO 0= Vo H vDD 10 vl
VVTH current ITH 0V s Vm H VDD 0.5 (1.0 mA
IDDl Opération mode 95 1130 mA
"nn power supply current IDDZ HALT mode 30 55 mA
IDD3 STOP mode 15 35 uA
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AC characteristics

uPD70335(A)-9 (Ta=-40 to

+85°C, VDD=+5 . OV'_".S%)

Parameter Symbol Test condition MIN. MAX. Unit
X1 input cycle time Tovx 55 250 ns
X1 input high, low level width tuxhe 17 ns
WXL
X1 input rising, falling time tyro 15 ns
“XE
CLKOUT output cycle time teyE fxlz, Tty 111 2000 ns
CLKOUT output high, low level width TuRE? 0.5T-12 ns
WL
CLKOUT output rising, falling time TrR? 12 ns
“RE
| Except for RESET, NMI, X1 20 ns
t{% or X
Input rising, falling time
EIRS' RESET, NMI 30 ns
IFS
Output rising, falling time tor® Except for CLRKOUT 15 ns
“oF
CLROUT — address delay time thRA 15 80 ns
Address —~ data input delay time tpADR (n+1.5)T-60| ns
MREQ J —= data delay time tOMRD (n+2)T-50 | ns
MSTB | — data delay time thMsD (n+1)T-50 | ns
i - +
FREG ‘ . ﬁi delay time CDMRMS 1 Read operation T-30 T+30 ns
EDMRMS2 Write oparation {(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 CEMRA 0.5T-30 ns
Address hold time from MREQ} Cina 0.5T-35 ns
Data input hold time from HREQ' toMbR 0 ns
Control signal recovery time trve T-25 ns
Address — data cutput delay time tDADW 0.5T+50 | ns
Address setup time to MREQ‘ thAMR © 0,5T-35 ns
' — t Read operation 0.5T-30 ns
Second address setup time to MSTB‘ DRIS p” - T30
EhuMs rite operation {(n+0.5)T- ns
ST low level width CUMSLL Read operation (n+1)T-25 ‘ns
CuMSL2 Write operation T-25 T+25 ns
Data output setup time to MSTB | tonM (n+2)T-50 ns
Address setup time to IOSTB‘ ThAlS 0,5T-30 ns
I0STB| — data delay time th1sD {(n+1)T-50 | ns
MREQ | — 10STB | delay time tOMRIS T-35 ns
I0OSTB low level width CWISL (n+1)T-30 ns
Address hold time from IOSTBf thigA 0.5T=-30 ns
Data input hold time from IOSTB 4 tHISDR 0 ns
Data output setup time to iosTE 4 tapIs (n+2)T-50 ns

Remarks:

wait.

n represents the number of wait states.
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Parameter Symbol Test condition MIN. MAX. Unic
DHMARQ setup time to MREQ SpADQ Demand release mode, nz2 (n-1)T-50 ne
DMARQ hold time from m‘ tHDADQ Demand release mode 0 na
DMAAR output low level width “WDMRL (n+2.5)T-25 ns
DMAAX | —- TC | delay time EppaTC 0.5T+35 ns
TC low level width tureL (n+3)T-25 na
DMAAK output low level width CUDMWL . (n+2)T-25 ns
Address setup time to REFRQ | UDARF 0.5T-35 ns
REFRQ low level width CWREL {n+2)T-25 ns
Address hold time from REFRQ | Ca— 0.5T-35 ns
tursLy | STOP mode release/ 30 ns
RESET low level width power on reset
tURSL2 System raset 5 us
READY setup time to m{ “scrYo = 21-80 i
TSCRY n&3 nT-80 ns
tHCRYO n=2 2T ns
READY hold time from MREQ | typepy | %3 nT ns
tHCRY1 nzl (n-1)T ns
READY setup time to Tﬁﬂ *s5RY0 net e =
tsary nz3 (n-1)T-80 ns
THSRYO n=2 T ns
READY hold time from iFTB‘ tHeRY nz3 {(n-DT ns
teSRY! nz3 (n-2)T ns
HLDRQ setup time to CLKOUT } TSHQR 25 ne
CLROUT § — HLDAK | delay time toRHEA 15 15 ns
Bus float — HIDAK | delay time o T-35 ns
ALDAR } — bus output delay time thHAC T-35 ns
HLDRQ | —~ HLDAK | delay time tHQHA IT+160 ns
HLDRQ § — bus output delay time “pHQE 3T+30 ns
HLDRQ low level width tUHQL 1.5T ns
ALDAR low level width LUHAL T ns
INT, DMARQ setup time to CLROUT| ts1qx 25 ns
INT, DMARQ high, low level width Fwiqu 8T ns
WIQL
| POLL setup time to CLROUT } tepIx 30 ns
NMI high, low level width Rty 3 us
WHNIL
CTS low level width tUCTL 2T ns

Remarks: n represents the number of wait states.

wait.
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Parameter Symbol Test condition MIN. MAX. Unit
INT setup time to CLKOUT f tsTRR 25 ns
CLROUT | -~ INTAK tdelay time thRIA 15 75 ns
INT hold time from INTAK. THIAIQ 0 ns
INTAK low level width CUIAL 2T-25 ns
INTAK high level width ty1an T-25 ns
INTAK ‘ — 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 tWSTH’ 1050_ : ns
"WSTL
SCKO | —= TxD delay time tOTRD 210 ns
SCRO | — TxD hold time turED 20 ns
CTSO cycle time tovre 1000 ns
CTSO high, low level width tusRE’ 420 ns
WSRL
BxD setup time to CTSO, hold time from tsRDR? 80 ns
CTs0 | THRRD
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 mV
Threshold voltage VTH VDD+0.1 v
Comparison time toomp 6.5 EeYR
PT input voltage VipT VDD v

Data memory STOP mode low supply voltage data

teristics (Ta=-40 to +85°C)

retention charac-

Parameter Symbol Test condition MIN. MAX. . Unit
Data retention supply voltage VDDDR 2.5 5.5 v
VDD rising, falling time tavD CFVD 200 us
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Data retention timing

10%  Vipon
tev ’ ’I tvn

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

2.2V

08V > Test point < 2V

08V
by '-— tin

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

-0.8 Vy, 0.8 Vyp
:::> Test point <:::
0.8 v

0.8 V

tips Yirs

AC test output test points

Output load condition: 100 pF

2.2V 2.2V
Test point
08V ::::> pein <::: msv:X(

Load condition

DUT | C, =100 pF

Caution: If 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

X1

twxn

tevx

0.8 Vi
0.8V

CLKOUT

twkn

POLL input timing

CLKOUT

2.2V
) 0.8 V

POLL /I

CTS0-CTS1 input timing

€180 CTS1 /
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Interrupt input/DMA input timing

CLKOUT

twxin twxin

NMI

.

[T tsign o~

—t—
——

(Note) %g 7

e twioL >

|

Ltwion

3

RESET input timing

At STOP mode release or power on reset:

{Note) Hi-7

CLKOUT e e %F—/—_W\__J/_—W\__J/—_j\___

twnsta

RESET

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

At system reset:

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

twksiz

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 ' T2 l TAW , TAW l T3

| | | | |
WREG \

j__

ticryo
tsenvo

(Note)
IOSTB \r /

le—1 tis kyo —=]

tssuvo

READY ]

\

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

l T1 ] T2 | taw | raw | TWxe-2 |

2 |

| | | | | | |

MREQ \ | /
N

T3

tucry

ickyi

(Note) )
108TB \

tscny

tscrvo

READY \ [ ] \

tssryo

Fe——tus v —

tscuy

thsky

Note: Only I/O 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)
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Serial operation

In I/0 interface mode transmission

- teyTk >
f————ty 5T twsTh
SCKo 4\\
N N
— tpren =1 tersn

TxD

In I/0 interface mode reception

- teve vt

[ty s P ————tiigpy

= _/ RS A -

RxD

tuink [d—

ticun

3-21



Read operation

CLROUT

-
-89 X
K

g

N

X

= Lirisea fe———— lharg ————| e Lygary !
) | .
Hi-Z Hi-Z
DIS-1)) o= == = o f e o o e — e = E— —— — —— .< —— —— —— ——
N
k—‘mms-— e tin 51— t Lirann
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Write
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I/0 read timing
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I/0 write timing
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DMA (I/0 to memory) timing
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DMA (memory to I/0) timing
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Refresh timing
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Hold request/acknowledge timing

Normal mode
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HOLD mode release when memory is refreshed
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External interrupt request/acknowledge timing
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4. PACKAGE INFORMATION

Package Information of 94-pin Plastic QFP ([]20)
(Dimension unit: mm)
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84-pin Plastic Leaded Chip Carrier ([J1150) (Dimension unit: mm)
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