NEC uPD70236A
15. ELECTRICAL SPECIFICATIONS
Avallable Electrical Specifications
uPD70236A-10 | pPD70236A-12 | pPD70236A-16 | pPD70236A-20
Ta = —40 {0 +85 °C v (10 MH2) v (12.5 MHz) v (16 MHz) v (20 MHz)
Voo =5 V £10%
bo=5 Ta=~1010 +70 °C — — 3 (16 MH2) v (20 MHz)
Voo =3.6t04.5V Ta = —40 to +85 °C - - v (12.5 MHz2) v (16 MHz2)
Voo =27t0 3.6V Ta = -40 to +85 °C —_ — v (8 MHz) v (10 MHz)
Remarks 1. V: Electrical specification available — . No electrical specification
2. Figures in parentheses show the maximum operating frequency fx.
15.1 SPECIFICATIONS WHEN Voo =5 V £ 10%
Absolute Maximum Ratings (Ta = 25 °C)
PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Supply voltage Voo 051 +7.0
input voltage Vi Except X1, Voo = 5V £10% —0.5 to Voo+0.3
Clock input voltage Vk X1, Voo =5V £10% -0.5 to Voo+1.0 \
Output short current los 50 mA
Output voltage Vo Voo = 5 V +10% -0.5 to Voo+0.3 v
Operating ambient temperature Ta ~40 to +85 °C
Storage temperature Tag -85 to +150 °Cc

Cautions 1.

Do not connect output pin (or VO pin) of IC product directly to other output pins, Voo, Vcc or GND.

Open drain output pins or open collector output pins, however, can be connected each other. Output
pins having high impedance capabliity can be also connected each other in an external circuit

designed the timing to prevent output conflict.

2. Exposure to Absolute Maximum Ratings for extended periods may affect device reliability; exceed-
ing 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 uPD70236A

DC Characteristics (uWPD70236A-10/-12/-16/-20 : Ta=-401to 485 °C, Voo =5V + 10 %)

(LPD70236A-16/-20 : Ta=-10t0 +70 °C, Voo =5 V £ 10 %)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Except RESET 22 Voo+0.3 \Y
Input voltage, high ViH
RESET 0.8 Voo Voo+0.3 \
. Except RESET -0.5 +0.8 v
Input voltage, low Vi ——
’ RESET i -0.5 - 0.2 Voo )
Clock input voltage, high VxH X2, X1 0.8 Voo Voo+0.5 Vv
Clock input voltage, low Viw X2, X1 -0.5 +0.6 v
Output voltage, high v low=-2.5 mA 0.7 Voo Vv
OH
low= ~10Q HA Voo—0.4 \Y
Except TC, fou = 2.5 mA 0.45 v
Output voltage, low VoL —
TC, loo=5.0 mA 0.45 \Y
Input leak current, high fum Vi= Voo 10 pA
input leak current, low i Vi=0V -10 HA
Output leak current, high ILom Vo= Voo 10 HA
Output lsak current, low lot Vo=0V : -10 HA
High-level latch leakage
(m Vi=3.0V -20 -200 pA
current
Low-levellatchleakage cur-
[T V=08V 20 200 pA
rent .
Latch inversion current
Aww 200 A
(Lo H)
Latch inversion current
It -200 uA
H->L)
In operation (fx = 2 to 20 [MHz]) 3.9fx+3 6fx + 5 mA
Supply currenthot loo HALT (fx=2 to 20 MHz) 0.025x+0.5| 0.35fx+3 mA
STOP : 5.0 200 pA
Note Setting condition : The CPU clock is used for the TCLKO to TCLK2 with refreshing enabled.
The units of the constants 3.9, 6, 0.025 and 0.35 are mA/MHz.
Remark The TYP. values are the reference values when Ta =25 °C and Voo = 5.0 V.
Capacitance (Ta = 25 °C, Voo = 0 V)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Input capacitance Ci 15 pF
Input output capacita c fo =1 MHz 15 F
Put output capacitance © Unmeasured pins returned to 0 V. P
Output capacitance Co 15 pF
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NEC ' uPD70236A

Recommended Osclllator Circuit

(a) Ceramic resonator connection (Ta = —40 to +85 °C, Voo =5 V + 10 %)
Fig. 1 Fig. 2

OSCILLATOR RECOMMENDED CONSTANT CIRCUIT
MANUFACTURER | FREQUENCY PRODUCT NAME DIAGRAM
fx [MHz2) C1 [pF) C2[pF] | Rd(Q]

40 CSA40.00MXZ040 - 5 33

a2 CSA32.00MXZ040 - 5 33 Fig.1
Murata Mfg. Co., Ltd.

25 CSA25.00MXZ040 - 5 33

20 CSA20.00MXZ040 7 15 33 Fig. 2

Cautions 1. The osclllation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation is required for matching between the uPD70236A and the resonator.

(b) Crystal resonator connection (Ta =—40to +85 °C, Voo =5 V110 %)
(i) Recommended conditions of oscillation with basic wave

RECOMMENDED CONSTANT
MANUFACTURER | OSCILLATOR FREQUENCY PRODUCT NAME '
b [MHzZ] C1[pF] C2 [pF]
Kinseki, Ltd. 20 HC-49/U 10 10

Cautions 1. The oscillation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation Is required for matching between the pPD70236A and the resonator.
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NEC uPD70236A

(i) Recommended conditions with third overtone

X1

MANUFACTURER | OSCILLATOR FREQUENCY PRODUCT NAME AECOMMENDED CONSTANT
o [MHzZ] Ct[pF] | C2[pF] | C3[pF] | LuH]
40 5 1000 5 33
Kinseki, Ltd. a2 HC-49/U 5 1000 5 5.6
25 5 1000 10 4.7

Cautions 1. The osciliation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.

3. Sufficient evaluation is required for matching between the yPD70236A and the resonator,

(c) External clock input

| X1 X2 | X1 x‘zr

_ Open
; . High-Speed CMOS

Inverter ™~ High-Speed CMOS
inverter

External Clock Extenal Clock

Cautions 1. _ The high-speed CMOS inverter should be located as close as possible to the X1 and X2 pins.
2. Ensure that matching between the PD70236A and the high-speed CMOS inverter is fully evaluated.
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NEC uPD70236A
AC Characteristics (Voo =5 V 1 10 %, Output pin load capacitance : C. = 100 pF)
(1) uUPD70236A-10 (Voo =5 V 10 %)
(1/4)
TEST Ta=-401to +85°C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
External clock input cycle @ tevx 15-1 §0 250 ns
External clock input high-level width @| taxen 15-1 15 ns
External clock input low-level width @ tae 15-1 15 ns
External clock input rise time @] tr 15-1 10 ns
External clock input fall ime ®| txr 15-1 10 ns
CPU operating frequency -] & - 2 10 MHz
CLKOUT output frequency ®| tewx 15—1 100 500 ns
CLKOUT high-level width @| ton | 151 0.5tovx—12 ns
CLKOUT low-level width kL 15-1 0.5tcvx—12 ns
CLKOUT rise time ®| e 15-1 10V—o35V 12 ns
CLKOUT fall time 0| 151 35V 1.0V 12 ns
CLKOUT delay time (from external clock) || toxx 15-1 4 30 ns
PCLKOUT output frequency @ tevex | 151 4tcvx 1000 ns
PCLKOUT high-level width B tn | 151 2tovx—12 ns
PCLKOUT iow-level width @ tew 15-1 2tovx-12 ns
PCLKOUT output rise time @®| texn 15-1 10V 35V 12 ns
PCKLOUT output fall time | texe 15-1 | 35V->1.0V 12 ns
Input rise time"ets 1 @| tr 08Vo22V 15 ns
Input fall timgNete * @| tr 22V 08V 10 ns
Output rise timehae2 @| ton 08V 22V 15 ns
Output fall timgNete2 @ | tor 22V-08V 10 ns
RESET setup time (to CLKOUTL) @ |tsrsrc| 15-2 30 ns
RESET hold time (from CLKOUT!) ©d| tikrst| 15-2 15 ns
RESOUT output delay time (from CLKOUT)) |@] toxro |  15-2 0 40 ns
RESET low-level width @D |twasn| 15-2 6tcvx ns
READY setup time (to CLKOUTT) 29| tsmvk | 15-3, otc. 10 ns
READY hold time (from CLKOUTT) @9 | tuxnv | 15-3, etc. 20 ns
BCYST high-level width @D tacecH | 155, etc. tovk(n+1)—1QNer3 ns
BCYST low-level width @ | tacace | 15-5, etc. tevx-10 ns
BCYST delay time from CLKOUTL @91 toxsc | 15-5, etc. 3 35 ns
MRD delay time from CLKOUT @9 | toxmn | 15-5, ete. 0 40 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycls, 1 (=TC cycle)

must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC 1PD70236A
HPD70236A-10 (Voo =5 V £ 10 %)
(2/4)
TEST Ta=-40 to +85 °C
PARAMETER SYMBOL | FiG.No. CONDITIONS MIN. MAX. UNIT
MRD., TORD. delay time from address/status output |63 | toar. | 15--5, etc. 0.5tevi~15 ns
Data hold time (from MRDT, from iIORDT) (@ | two [15-5, etc. 0 ns
Address delay time from CLKOUT{Mt &3] toxa |15-5, ete.| 2 35 ns
Data hold time (from R/W.) @3 | bwwo | 15-5 0 ns
Status delay time from CLKOUT! @8 | toxst |15-5, etc. 3 35 ns
DSTB! output delay time from CLKOUTT |68 | toxos | 15-5, etc. 5 40 ns
DSTBT output delay time from CLKOUT |4 | toxos« | 15-5, etc. 3 40 ns
DSTB! delay time from address/status output @3 | toaos. | 15-5, etc. 0.5tovk—15 ns
DSTB high-level width @ | tososm | 15-5, ete. 0.5tcv—10 ns
DSTB low-level width @ | tosost | 158, etc. tovk(n+1)—10Nete ¢ ns
Data hold time (from DSTBT) @) | tuoso [15-5, etc. 0 ns
Data hold time (from address/status change point) @) | tmaso 15-5 0 ns
Control 142 dglay time from CLKOUT @ | toxer | 15-21 0 40 ns
Control 2%+*3 dglay time from CLKOUT @ | toxerz | 15-5, ete. 0 40 ns
Data setup time (to CLKOUT!) @| tsox |15-5, etc. 10 ns
Data hold time (from CLKOUT!) @| two [15-5, ete. 10 ns
Output floating time from DSTB! @ | tuz [15-5, etc. 0 ns
Address/status hold time from MWRT 49 |taewra|  15-6 0.5tcvk-15 ns
MWR delay time from CLKOUT @9 | tooaw | 15-6, efc. 0 40 ns
MWRL, OWRL delay time from addressistatus output |G | toaws. | 15-6, etc. 0.5tcvk-15 ns
MWR, IOWR low-level width &) | twwn |15-6, otc. tovk(n+1)—10Nete s ns
Address/status hold time from DSTBT &2 | thoswa | 15-6, etc. 0.5tevi—15 ns
Data output delay time from DsTBT 63 | tooswo [ 156, etc. 0.5tcvk—-15 ns
Data delay time from address/status output  (§9 | toao |15-6, efc. 0.5teve—15 ns
Output setting time from DSTET | toz |15-6, etc. 0.5tcve—15 ns

Notes 1. These specifications apply to the following delay times from the faliing edge of the CLKOUT signal.

(1) Address delay time
(2) BUSLOCK delay time

(3) Delay time of signals beiow immediately after release of bus hold:
A23-A0, D15-D0, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTB.

2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.

Lol

Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. in a co-processor cycle, 1 (=TC cycle)

must be added to n.

Remarks 1.

2. Regarding the five specifications@

be observed.
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NEC yPD70236A

UPD70236A-10 (Voo =5V £ 10 %)

(3/4)
TEST Ta=-40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
Data output delay time from CLKOUTT 69| toxo |15-6, etc. 3 40 ns
Float delay time from CLKOUT 6| tx |15-6, etc. 0 35 ns
IORD delay time from CLKOUT 6| town | 15-7 0 40 ns
IOWR delay time from CLKOUT 6| toew | 15-8 0 40 ns
NMI, INTPn (n = 0 to 7), CPBUSY setup time (to CLKOUT)) || tex | 15-11 10 ns
NI, INTPn(n = 0 to 7), CPBUSY hold time (from CLKOUTY) |@)| twa | 15-11 10 ns
BS8/BS16 setup time (to CLKOUTT) 62| teesk | 15-13 10 ns
BS8/BS16 hold time (from CLKOUTT) 63| twes | 15-13 10 ns
HLDRQ setup time (to CLKOUTT) €3 tswox | 15-14 10 ns
HLDRQ hold time (from CLKOUTT) 65| e | 1514 15 ns
HLDAK delay time from CLKOUTT 66| txua | 15-14 3 40 ns
HLDAK delay time from output float €| torn | 15-14 0.5tcv—15 ns
INTPn(n = 0 to 7) low-level width 68( tee. | 15-17 80 ns
TCTLn (n = 0 to 2) setup time (to CLKOUT!) (€9 tsax | 15-18 40 ns
TCTLN {n = 0 to 2) hold time (from CLKOUT!) (@D trka 16-18 80 ' ns
TCTLn (n = 0 to 2) high-ievel width @] taon [15-18, otc 40 ns
TCTLn (n = 0 to 2) low-level width 2| teaL [15-18, etc 40 ns
TOUTR (n =0 o 2) output delay time (fom TCTLAn = 0to2)) |G| toato [15~18, etc 80 ns
TOUTn (n = 0 10 2) output delay time (from CLKOUTY)  #)j toxro | 15-18 50 ns
TCLK cycle @) tevx | 15-19 100 DG ns
TCLK high-level width @] theen | 1519 30 ns
TCLK low-level width @| tne [ 15-19 45 ns
TCLK rise time @| txa | 15-19 15 ns
TCLK fall time @ tee | 15-19 15 ns
TCTLR (n = 0 to 2) hold time (from TCLKT) 80| tvtxa 15-19 40 ns
TCTLn (n = 0 10 2) setup time (to TCLKT) @)| tsax | 15-19 40 ns
TOUTN (n = 0 to 2) output delay time (from TCLK!) |82 torkre| 15-19 100 ns
RxD setup time (to SCU internal ciock!) @[ tsrx | 15-20 500 - ns
RxD hold time (from SCU intemnal clockl) |@d| twax | 15-20 500 ns
TxD delay time from TOUT1T @) torx | 15-20 200 ns
DMAAKR (n = 0 to 3) delay time from CLKOUTT | @®)| toxoa |  15-21 ) 45 ns
MRD, IORDA delay time from CLKOUTS  |@)| toxae | 15-21 0 45 ns
MRD, IORDT delay time from CLKOUT!  |@8)| toxam [ 15-21 0 45 ns
DMAAKn (n = 0 to 3)T delay time (from [OADT)  |@|torsoan| 15-21 0.5tcvk—-15 ns
TORDJ,IOWR! delay time (from DMAAKn (n =010 3)) |60/ tooarw| 15-21 0.5tcvk-15 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A
MPD70236A-10 (Voo = 5 V £ 10 %) (4/4)
TEST Ta=—40 to +85 °C
PARAMETER SYMBOL | FIGNo. | ~oMDITIONS N A UNIT

IORDT defay time (from MWRT)

— - @) [towsrn| 15-21 0 ns
MRDT delay time (from IOWRT)

JORD, MRD low-level width @| tr | 15-21 tevi(n+2)—40MNets 1 ns
JOWR, MWR low-level width (extended write) |63 | twws | 15-21 | Extended write | ton(n+2)—40Ne" ns
TOWR, MWR low-level width (normal write) (63 | twwe 15-21 Normal write 1oyi(n+1)—40Note 1 ns
TC output delay time (from CLKOUTT) 6 | toxre | 15-22 0 40 ns
TC OFF output delay time (from CLKOUTT) |68 | toxver| 1522 ] 40 ns
TC pull-up delay time (from CLKQUTT)#e2 |62 | tokron|  15-22 Rrc = 2.2 kQ 0 2tovk-20 ns
TC low-level width 68 | trerer| 15-22 tevk(n+1)—15Notwe 1 ns
END sstup time {to CLKOUTT) 69| teeox [ 15-22 20 ns
END low-level width 00| teveoe | 15-22 100 ns
DMARQR (n = 0 to 3) setup time (to CLKOUTT) |{0D| tsoax [15-22, etc, 20 ns
DMAAKR (n = 0 to 3) dalay time from CLKOUT! |03 toxwoa| 15-23 0 40 ns
MAD high-level width | o] 15-5 0.5tcv-10 ns
Data set time from MRDT 0d|townd 15-8, etc. 0.5tcvx—15 ns
Data output delay time from MRDT 09| tommro| 15-8, ete. 0.5tovk—15 ns
Cascade address delay time from CLKOUT  [(09)] toxca |15-15, etc, 2 35 ns
INTAK high-level width @) twan [ 15-16 2.5tevx—10 ns
PCLKOUT delay time from CLKOUT" @)/ toxe [ 15-1 CLKC = 00 15 ns
IOWR, MWR{ detay time from MRD, IORDY torw| 15-21 Normal write tove—=15 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.

2. Itis assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC

LPD70236A

{2) uPD70236A-12 (Voo =5V 10 %)

(1/4)

TEST Ta=-40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
External clock input cycle @D tewx 15-1 40 250 ns
External clock input high-level width @ ton 15-1 13 ns
External clock input low-level width @ 15-1 13 ns
External clock input rise time @| txn 15-1 7 ns
External clock input fall time ®| tur | 151 7 ns
CPU operating frequency -] & - 2 12,5 MHz
CLKOUT output frequency ®| tew 15—1 80 500 ns
CLKOUT high-level width @\ tan 15~1 0.5tcvx=10 ns
CLKOUT low-level width it 15-1 0.5tcyk—10 ns
CLKOUT rise time @| ta 15-1 10V->35V 10 ns
CLKOUT fall time @ e | 15-1 3a5V10V 10 ns
CLKOUT delay time (from extemnal clock) [dD| toxx 15-1 4 30 ns
PCLKOUT output frequency @] tevex | 15-1 4tovx 1000 ns
PCLKOUT high-level width | teon 15-1 2tcvx~10 ns
PCLKOUT low-level width @[ teee | 15-1 2tevx-10 ns
PCLKOUT output rise time @] texn | 15-1 10V->35V 10 ns
PCKLOUT output fall time @] texe | 15-1 35V51.0V 10 ns
Input rise time¥ets 1’ @| tm 08V-22V 15 ns
Input fall timeMNete 1 @ e 22V-08V 10 ns
Output rise timeN=*2 @] tor 08V-22V 15 ns
Output fall timgote2 @\ tor 22V-508V 10 ns
RESET setup time (to CLKOUT{) @ |tsrsrc| 15-2 30 ns
RESET hold time (from CLKOUT) @ | turs|  15-2 15 ns
RESOUT output delay time (from CLKOUTY) |@3| toxeo 15-2 0 40 ns
RESET low-level width @ |twasn| 15-2 Btovx ns
READY setup time (to CLKOUTT) @ | tsrvx | 15-3, etc. 7 ns
READY hold time (from CLKOUTT) @ | tukay | 15-3, etc. 15 | ns
BCYST high-level width @ tecech | 15-5, etc. tovk(n+1)—1Q%w? ns
BCYST low-level width @ | tacecL | 155, etc. tovk—10 ns
BCYST delay time from CLKOUTL @9 | tokec | 15-5, efc. 3 30 ns
MRD delay time from CLKOUT @ | tooun | 15-5, ete. 0 35 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC ©PD70236A
UPD70236A-12 (Voo = 5 V + 10 %)
(2/4)
TEST Ta=-40t0 +85°C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
MRD!, IORDJ delay time from addressistatus output |G| toanL | 15-5, etc. 0.5tcvi—15 ns
Data hold time (from MRDT, from IORDT) (@[ tweo |15-5, etc. 0 ns
Address delay time from CLKOUT {Nme 1 | toxa [15-5, ete. 2 30 ns
Data hold time (from R/WL) 63| trwo [ 15-5 0 ns
Status delay time from CLKOUT! 65| toxst | 15-5, etc. 3 30 ns
DSTB! output delay time from CLKOUTT |68 toxos | 15-5, etc. 5 35 ns
DSTBT output delay time from CLKOUT @) | toxosx | 15-5, etc. 3 35 ns
DSTB! delay time from address/status output | @3 | toaos. | 15-5, ete. 0.5tcvr—15 ns
DSTB high-level width 69 | tosos | 15-5, etc. 0.5tcvk—10 ns
DSTB low-level width tosost | 15-8, etc. tov(n+1)—1QNote s ns
Data hold time (from DSTBT) troso | 15-5, etc. 0 ns
Data hold time (from address/status change point) | @2 | traso 15-5 0 ns
Control 142 delay time from CLKOUT @|toxer | 15-21 0 35 ns
Control 243 delay time from CLKOUT @ | toxcrz | 15-5, etc. 0 35 ns
Data setup time (to CLKOUT!) @] tsox |15-5, etc. 7 ns
Data hold time (from CLKOUTJ) @| two |15-5, etc. 7 ns
Output floating time from DSTRY @] trz |15-5, etc. 0 ns
Address/status hold time from MWRT @ |twwa| 15-6 0.5tcvk-15 ns
MWR delay time from CLKOUT @ | toxmw [ 15-6, etc. 0 35 ns
MWR!, IOWR! delay time from addressistatus output | | toawe. | 156, etc. 0.5tcn—15 ns
MWR, IOWR low-level width €| tww [15-6, etc. tovk(n+1)—10Note 4 ns
Address/status hoid time from DSTBT &) | troswa | 15-6, etc. 0.5tcve—15 ns
Data output delay time from DSTBT 63 | toosko | 15-6, stc. 0.5tcvk—15 ns
Data delay time from address/status output 64| toao |15-6, efc. 0.5tcvk~15 ns
Output setting time from DSTBT @| toz |15-6, etc. 0.5tcvk—15 ns

(1) Address delay time
{2) BUSLOCK delay time

(3) Delay time of signals below immediately after release of bus hold:
A23-A0, D15-D0, M/, BUSST1, BUSSTO, UBE, BCYST, DSTB.

2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.

3. Control 2 applies to the BUFEN, INTAK and REFRQ setups.
4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.

Remarks 1.

2. Regarding the five specifications

be observed.
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Notes 1. These specifications apply to the following delay times from the falling edge of the CLKOUT signal.



NEC pPD70236A
UPD70236A-12 (Vop =5 V £ 10 %) (3/4)
PARAMETER SYMBOL | FIG.No. TEST Ta= 4010 +85°C UNIT
CONDITIONS MIN. MAX.
Data output delay time from CLKOUT?T | toxo | 15-6, ste. 3 35 ns
Float delay time from CLKOUT &} tx | 15-6, stc. 30 ns
iORD delay time from CLKOUT 6| towr | 15-7 0 35 ns
IOWR delay time from CLKOUT €| oxw | 15-8 0 35 ns
NMI, INTPn (n = 0 to 7), CPBUSY setup time (to CLKOUTY)  |@D)] tsx | 15-11 10 ns
NI, INTPn{n = 0 to 7), CPBUSY hold time (from CLKOUT!) |@3] twa | 15-11 10 ns
B8S8/BS16 setup time {to CLKOUTT) € tsesx | 15-13 10 ns
858/BS16 hold time (from CLKOUTT) 63| txes | 15-13 10 ns
HLDRQ setup time (to CLKOUTT) €3 tswox | 15-14 10 ns
HLDRQ hold time (from CLKOUTT) 65| tikwa | 15-14 15 ns
HLDAK delay time from CLKOUTT €8 oxea | 15-14 3 35 ns
HLDAK delay time from output float 6)| tora | 15-14 0.5teve-15 ns
INTPn(n = 0 to 7) low-level width 68| teire 15-17 80 ns
TCTLn (n = 0 to 2) setup time (to CLKOUTL) |63| tsex | 15-18 40 ns
TCTLn (n = 0 to 2) hold time (from CLKOUT!)  |G9| tuka 15-18 80 ns
TCTLn (n = 0 to 2) high-levs! width @)| taan |15-18, ete] 40 ns
TCTLn (n = 0 to 2) low-level width @| tesL |15-18, etc, 40 ns
TOUT {n = 0 to 2) output delay time (from TCTLN{ =010 21) |G| toaro [15-18, etc, 90 ns
TOUTn(n=0 to'2) output delay time (from CLKOUT))  [G3)| ko | 15-18 50 ns
TCLK cycle @) term | 15-19 80 DC ns
TCLK high-level width @®| trerkn | 15-19 30 ns
TCLK low-level width @ tex | 15-19 35 ns
TCLK rise time | tmer 15-19 15 ns
‘TCLK fall time @®| tne | 15-19 15 ns
TCTLn (n = 0 to 2) hold time (from TCLKT) |@| t#ka | 15-19 40 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) @D tsax | 15-19 40 ns
TOUTn (n = 0 to 2) output delay time (from TCLK{) @] torcro| 15-19 100 ns
RxD setup time (to SCU internal clockd) €| terx | 15-20 500 ns
RxD hold time (from SCU intemnal clockd) |@)| twax | 15-20 500 ns
TxD delay time from TOUT1T €| tox | 15-20 200 ns
DMAAKn (n = 0 to 3) delay time from CLKOUTT | @g)|toxwoa| 15-21 0 40 ns
MRD, TORD! delay time from CLKOUT!  |@D)] toxe [ 15-21 0 40 ns
MRD, IORDT delay time from CLKOUT!  |@)| toxeu | 15-21 0 40 ns
DMAAKn (n = 0 to 3)T delay time (from [ORDT)  [@9[torroad| 15-21 0.5tcvk—15 ns
IORDL,JOWRL delay time (from DMAAKn {n = 0to 3)}) | @D |tooarw| 15-21 0.5tovk~15 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC

{PD70236A

HPD70236A-12 (Voo = 5 V £ 10 %)

(4/4)

TEST Ta = —40 o +85 °C
PARAMETER SYMBOL| FIGNo. | ~onDiTIONS ) AX UNIT

iORDT delay tme (from MWRT)

- 63 |towsan| 15-21 0 ns
MRDT delay time (from [OWRT)
{ORD, MRD low-ievel width @| tr | 15-21 tovk(n+2)—a5New 1 ns
TOWR, MWR low-level width (extended write) |63 twwi | 15-21 | Extended write | tevk(n+2)-35%e" ns
IOWR, MWR low-level width (normal write) |63 | twwz [ 15-21 Normal write | tovk(n+1)-35Nee ns
TC output delay time (from CLKOUT?) €5 | toxter [ 15-22 0 as ns
TC OFF output delay time (from CLKOUTT) |68 | toxrer| 1522 0 a5 ns
TC pull-up delay time (from CLKOUT T)Mete2 |63 | toxren|  15-22 Rrc = 1.1 kQ 0 2tcvx—10 ns
TC low-level width €9 | treter | 15-22 tovk(n+1)—15Nete 1 ns
END setup time (to CLKOUTT) 69| tseox [ 15-22 10 ns
END low-level width {00 tepeor | 15-22 100 ns
DMARQn (n = 0 to 3) setup time (to CLKOUTT) tsoox |16-22, etc| 15 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT!  [{gd)] toxioa| 1523 0 35 ns
MRD high-level width 0| tumman}  15-5 0.5tevk—10 ns
Data set time from MRD T 0d)[towarz 15-8, etc. 0.5tcv—15 ns
Data output delay time from MRDT (09| towero| 15—, etc. 0.5tevk—15 ns
Cascade address delay time from CLKOUT tokca [15~15, etc) 2 30 ns
INTAK high-level width )| twan | 15-16 2.5tcr—10 ns
PCLKOUT delay time from CLKOUT tokex | 15-1 CLKC = 00 +5 ns
[OWR, MWRL delay time from MRD, IORD. aw| 15-21 Normal write tevk—15 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.

2. Itis assumed that the TC pin is connected with the pull-up resistor Rc.

Remark
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NEC uPD70236A
(3) uPD70236A-16 (Voo =5V +10 %) (1/4)
PARAMETER SYMBOL| FigNo. | Too7 | Ta=—4010+857%C | Ta=-1010470%C 1,
: CONDITIONS | mIN. MAX. MIN. MAX.
External clock input cycle @®| tewx 15-1 31.25 250 31.25 250 ns
External clock input high-level width @] txn 15-1 8 8 ns
External clock input low-level width @| e 15-1 8 8 ns
External clock input rise time @] e 15-1 7 7 ns
Extermnal clock input fall ime ®)| tr 15-1 7 7 ns
CPU operating frequency - & - 2 16 2 16 MHz
CLKOUT output frequency tevx 15-1 62.5 500 62.5 500 ns
CLKOUT high-level width @| tn 15-1 0.5tcvk-7 0.5tcvk=7 ns
CLKOUT low-level width trKL 15-1 0.5tcvrv~7 0.5tevx-7 ns
CLKOUT rise time txr 15-1 [1.0V-35V 7 7 ns
CLKOUT fall time | tr 151 [35V-10V 7 7 ns
CLKOUT delay time (from external clock) |{D| toxx 15-1 4 30 5 30 ns
PCLKOUT output frequency @[ tovrex | 151 4tcvx 1000 4tcvx 1000 ns
PCLKOUT high-level width B3| tr 15-1 2tevx-7 2teyx~7 ns
PCLKOUT low-level width | texe 15-1 2tevx-7 2tevx~7 ns
PCLKOUT output rise time @3| texr 15-1 [1.0V-=35V 7 7 ns
PCKLOUT output fall time @®| tee [ 15-1 |35V 10V 7 7 ns
Input rise timeMots 1 @ tm 08V-22V 12 12 ns
Input fall timghete @ tr 22V-08V 10 10 ns
Output rise timeNete2 | ton 08V-o22V 12 12 ns
Output fall timeNete2 @| tor 22V-08V 10 10 ns
RESET setup time (to CLKOUT!) @D |tsas| 15-2 30 25 ns
RESET hold time (from CLKOUT!) | tukrst| 152 15 12 ns
RESOUT output delay time (from CLKOUTY) @3 tokro |  15-2 0 40 ] 40 ns
RESET low-level width @ |twesn| 15-2 Btcvk Btovx ns
READY setup time (to CLKOUTT) @3] tsavx | 15-3, ete. 5 5 ns
READY hold time (from CLKOUTT) @ | tunv | 15-3, etc. 12 12 ns
BCYST high-level width €D/ taoscw | 155, efc. {4 1)-10he2 ore{n+1)-10 ns
BCYST low-level width @ | tacace | 15-5, etc. teve—10 tovk~10 ns
BCYST delay time from CLKOUT{ @) toxac | 15-5, etc. 3 30 4 25 ns
MRD delay time from CLKOUT 30| torwn | 15-5, etc. 0 as 0 25 ns

Notes 1. Except external clock and RESET

Remark The number in the symbol column correspond to the numbers in the timing charts.

2. Except CLKOUT and PCLKOUT

3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.
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NEC uPD70236A

LPD70236A-16 (Voo = 5 V £ 10 %)

(2/4)
PARAMETER sYMBOL | FIGNo. | ooy | A= 4010 +85°C | Ta=—10t0470°C | -
CONDITIONS | miN, MAX. MIN. MAX.
MRD!, 1ORD! delay time from addressistatus output |69 | toase | 15-5, etc. 0.5tcvk—15 0.5tow—15 ns
Data hold time (from MRDT, from IORDT) |&@| two [15-5, etc. 0 0 ns
Address delay time from CLKOUT [ Nete1 83| toxa |15-5, etc. 2 30 3 20 ns
Data hold time (from R/WJ.) 6| timawo | 15-5 0 0 ns
Status delay time from CLKOUT! 65| toxst | 15-5, etc. 3 30 4 20 ns
DSTB! output delay time from CLKOUTT |83 | toos | 15-5, etc. 5 35 5 30 ns
DSTBT output delay time from CLKOUT || toxosu | 15-5, etc. 3 35 4 25 ns
DSTBI delay time from address/status output | @3 | tans | 15-5, etc. 0.5tcvk~15 0.5tcvk—15 ns
DSTB high-level width 6D | tososn | 15-5, etc. 0.5tcvk—10 0.5tovk-10 ns
DSTE low-leve! width @ | tosos. | 15-8, etc. ore{1)-1 004 oo |10 ns
Data hold time (from DSTBT) @ | tioso | 15-5, etc. ] 0 ns
Data hold time (from address/status change point) |@2| tmaso 15-5 0 0 ns
Control 1M« 2 delay time from CLKOUT @ |toxens | 15-21 0 35 0 25 ns
Contro| 2Mate3 delay time from CLKOUT @ | toxeT2 | 15-5, efc. 0 35 0 30 ns
Data setup time (to CLKOUT!) @| tsox |15-5, etc. 7 7 ns
Data hold time (from CLKOUTJ) @| two |15-5, etc. 7 7 ns
Output fioating time from DSTB. @\ oz [15-5, otc. 0 0 ns
Address/status hold time from MWR™ @ |t | 15-6 0.5tcvk-15 0.5tevk-15 ns
MWR delay time from CLKOUT @ | toxww | 15-6, etc. 0 35 o 30 ns
MWRU, iOWRY delay time from address/status output |33 | toaws. | 15—, etc. 0.5tcvk—-15 0.5tcv—15 ns
MWR, [OWR low-level width 6)| tww [15-6, etc. tondnet}-10mied fornet}-10Me* ns
Address/status hold time from DSTBT & | tvosra | 15-6, etc. 0.5tovk~15 0.5tevk—15 ns
Data output delay time from DSTBT €| tosio | 15-86, etc. | 0.5tcvk—15 0.5tevk—15 ns
Data delay time from address/status output  |G9| toa | 15-8, etc. 0.5tcyk-15 0.5tcvk—15 ns
Output setting time from DSTBT €| toz |15-6, etc. 0.5tcvk—15 0.5tcvi—15 ns

* Notes 1. These specifications apply to the following delay times from the falling edge of the CLKOUT signal.

(1) Address delay time

(2) BUSLOCK delay time

(3) Delay time of signals below immediately after release of bus hold:

A23-A0, D15-D0, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTB.
2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.
Control 2 applies to the BUFEN, INTAK and REFRQ setups.
4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (sTC cycle)
must be added to n.

w

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.

2. Regarding the five specifications @ tHno, tHRWD, tHosn, tHAso, and tHKD, atleast one should

be observed.
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NEC LPD70236A

#PD70236A-16 (Voo = 5 V 10 %)

(3/4)
PARAMETER SYMBOL | FIG.No. TEST Ta=4010+85°C | Ta=-10%0+707C UNIT
CONDITIONS | mIN. MAX. MIN. MAX.
Data output delay time from CLKOUT?T 68| toxo | 15-6, etc. 3 as 4 30 ns
Float delay time from CLKOUT 6)| tx |15-6, etc. 0 30 0 25 ns
JORD delay time from CLKOUT )| toxn | 15-7 ] 35 0 25 ns
IOWR delay time from CLKOUT @| toew | 15-8 0 35 0 30 ns
NMI, INTPn (n = 0 to 7), CPBUSY setup tima (1o CLKOUTY)  |@0)| tsx | 15-11 7 7 ns
NMI, INTPn{n = 0 to 7), CPBUSY hold fime (from CLKOUTY) |@3] twa [ 15-11 7 7 ns
BS8/BS16 setup time (to CLKOUTT) || toes | 15-13 7 7 ns
BS8/BS16 hold time (from CLKOUTT) 6| toes [ 15-13 7 7 ns
HLDRQ setup time (to CLKOUTT) 63| tonax | 15-14 7 7 ns
HLDRQ hold time (from CLKOUTT) 65| oo | 15-14 10 10 ns
HLDAK delay time from CLKOUT?T i@ tokua | 15-14 3 35 4 25 ns
HLDAK delay time from output float |@ torma | 15-14 0.5tevx—15 0.5tevi=15 ns
INTPn(n = 0 to 7) low-level width |@ teee | 15-17 80 80 ns
TCTLn (n = 0 to 2) setup time (to CLKOUTY) €3] tsax | 15-18 40 40 ns
TCTLN (n = 0 to 2) hold time (from CLKOUT!)  |G8] tua 15-18 . 80 80 ns
TCTLn (n = 0 to 2) high-level width @)| taon [15-18, etc 40 40 ns
TCTLn (n = 0 to 2) low-level width @] taa. [15-18, etc 40 40 ns
TOUT (n =0 o 2} output delay time (from TCTLa (n=0t0 2}) | @D toaro [15-18, etc 90 90 ns
TOUTN (n = 0 10 2) output delay time (from CLKOUTY)  |§4| toxro | 15-18 50 50 ns
TCLK cycle @] term | 15-19 62.5 DC 62.5 DC ns
TCLK high-level width @] trxnen | 15-19 25 25 ns
TCLK low-level width @] tnox | 1519 30 30 ns
TCLK rise time @| trxa | 15-19 15 15 ‘ns
TCLK fall time @] twr 15-19 15 15 ns
TCTLn (n = O to 2) hold time {from TCLKT) [@)| vk | 15-19 40 40 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) @[ tsamx | 15-19 40 ' 40 ns
TOUTn (n = 0 to 2) output delay time {from TCLK!}  |@2|tonero | 15-19 100 100 ns
RxD setup time (to SCU internal clock!) €| tsax | 15-20 500 500 ns
RxD hold time (from SCU internal ciockl) |@9]| tvax | 15-20 500 500 ns
TxD delay time from TOUT1T @| tox | 15-20 200 200 ns
DMAAKn (n = 0 to 3) delay time from CLKOUTT  [@9| towoa |  15-21 ] 40 0 as ns
MRD, TORD{ deiay time from CLKOUT! )] toxa. | 15-21 ] 40 0 35 ns
MRD, IORDT delay time from CLKOUT!  |@9)| toxaw | 15-21 0 40 0 35 ns
DMAAKn (n = 0 1o 3)T delay time (from 10ADT)  |@|tormoan| 15-21 0.5tovx~15 0.5tcvk—15 ns
IORDJ,IOWR! delay time (from DMAAKN (n = Oto 3)4)  [@D|tooarw | 15-21 0.5tcvk—15 0.5tcvi-15 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

LPD70236A-16 (Voo = 5 V 10 %)

(4/4)
PARAMETER SYMBOL | FIGNo. |y | 1A= 4010+85°C | Ta=—10t0+70°C | -
CONDITIONS | MmN, MAX. MIN. MAX.
iORDT delay time {from MWRT)
P — 6D townRn|  15-21 0 0 ns
MRDT delay time (from IOWRT) »
IORD, MRD low-level width @| tw | 15-21 fon(n+2)-35%e' forc{ne2)- 2501 ns
TOWR, MWR low-lsvel widih (extended write) |69 | twwi | 15-21 | Extended wite [inine2)-age! fone{ne2)-25w! ns
iOWR, MWR low-level width (normal write) (63 twwz | 15—21 | Nomaiwrite |tow{n+1)-35® tonne1)-25" ns
TC output delay time (from CLKOUTT) € | torer|  15-22 0 35 0 25 ns
TC OFF output delay time (from CLKOUTT) (6@ | toxrer| 15-22 0 35 0 25 ns
TC pull-up delay time (from CLKOUTT)Noe2 (6 | tokteH| 15-22 | Rre=1.1k 0 2tevx-10 0 2tevv—10 | ns
TC iow-lavel width €8 | trerer | 15-22 fon(ne1)-15%1 ove{e )15 ns
END satup time {to CLKOUTT) €9 | teeox | 15-22 10 10 ns
END low-level width {09 teoeoL | 15-22 100 100 ns
DMARQn (n = 0 to 3) setup time {to CLKOUTT) |{pp)| tsoox 15-22, etc| 12 12 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT!  |{02)] toraoa [ 15-23 0 35 0 25 ns
MRD high-level width (0| twawrn|  15-5 0.5tcvk=10 0.5tcvk—10 ns
Data set time from MRD? {0)| tomrred 15-6, etc. 0.5tevk—15 0.5tevk—15 ns
Data output delay time from MRDT (09| tomreo| 15-8, etc. 0.5tovk—15 0.5tevk—15 ns
Cascade address delay time from CLKOUT tokea [16—15, etc, 2 30 3 20 ns
INTAK high-level width taan [ 15-16 2.5tek—10 2.5tc—-10 ns
PCLKOUT delay time from CLKOUT tokex | 15-1 [ cLKC=00 5 5 ns
IOWR, MWR! delay time from MRD, IORD{ rw[  15-21 | Nomalwite | tewe—15 tovk=15 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.
2, Itis assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC puPD70236A
(4) WPD70236A-20 (Voo =5 V 10 %) (1/4)
PARAMETER symeoL | FiG.No. TEST Ta=—4010+85°C | Ta==1010 +70 °C ONIT
CONDITIONS [ MiN. MAX. MiIN. MAX.
External clock input cycle @®| tewx 15-1 25 250 25 250 ns
External clock input high-level width @] o 15-1 8 8 ns
External clock input low-level width ®@| b 15-1 8 8 ns
External clock input rise ime @] tn 15-1 7 7 ns
External clock input falt time ®| twr 15-1 7 7 ns
CPU operating frequency - & - 2 20 2 20 MHz
CLKOUT output frequency ®| tox | 151 50 500 50 500 ns
CLKOUT high-ievel width @| tn | 151 0.5tcvx—5 0.5tcv=5 ns
CLKOUT low-level width tixe. 15-1 0.5tcv=5 0.5tcvk=5 ns
CLKOUT rise time R 15-1 [1.0V-35V 5 5 ns
CLKOUT fall time @ tr 15-1 [35V- 10V 5 5 ns
CLKOUT delay time (from extenal clock) |@)| toxx 15-1 4 30 5 30 ns
PCLKOUT output frequency | tovex 15-1 dtevx 1000 4tovx 1000 ns
PCLKOUT high-leve! width @] texn [ 15-1 2tevx-5 2tevx-5 ns
PCLKOUT low-level width @| te [ 15-1 2tevx-5 24evx-5 ns
PCLKOUT output rise time @] texr 151 [1.0V-35V 5 5 ns
PCKLOUT output fall time @®| texe 15-1 [35V10V 5 5 ns
Input rise timeNete 1 @| te 08V-o22V 10 10 ns
input fall timgNete t @| tr |22v-o08YV 10 10 ns
Output rise timahete 2 @ ton 08V 22V 10 10 ns
Output fall timeXets2 @| tor 22V 08V 10 10 ns
RESET setup time {to CLKOUT!) @D | tsms| 15-2 30 25 ns
RESET hold time (from CLKOUT!) 8| tunsr| 15-2 15 12 ns
"RESOUT output delay time (from CLKOUT!) {@9| tokeo | 152 0 40 ] 40 ns
RESET low-level width @d|twasn| 15-2 6tevk Btev ns
READY setup time {to CLKOUTT) @ | tsrvk | 15-3, etc. 5 5 ns
READY hold time (from CLKOUTT) @9 | twcay | 15-3, etc. 12 12 ns
BCYST high-level width €D | tececH | 15-5, etc. fom(n+1)-Thee? ton(ns1)-7Tiee? ns
BCYST low-level width @8 | tacace | 15-5, etc. tevr—7 tovk=7 ns
BCYST delay time from CLKOUT! @ | toxec | 15-5, etc. 3 30 4 25 ns
MRD delay time from CLKOUT @ | tokur | 15-5, etc. 0 35 0 25 ns

Notes 1. Except external clock and RESET

Remark The number in the symbol column correspond to the numbers in the timing charts.

2. Except CLKOUT and PCLKOUT

3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.
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NEC uPD70236A

HPD70236A-20 (Voo = 5 V 10 %)

(2/4)
PARAMETER SYMBOL | FIGNO. | oo a0 +88°C | Ta=—100+70°C | -
CONDITIONS | MmN, MAX. MIN. MAX,
MRD., IORD! delay time from address/status output  |§9) | toam |15-5, etc. 0.5tovk—12 0.5tevk—12 ns
Data hold time (from MRDT, from IORDT) |@| two |15-5, etc. 0 o ns
Address delay time from CLKOUT N1 63| toxn |15-5, stc. 2 30 3 20 ns
Data hold time (from R/WJ) 63| tiewo [ 15-5 0 0 ns
Status deiay time from CLKOUT! 65| toxst | 15-5, ete. 3 30 4 20 ns
DSTB! output delay time from CLKOUTT |68 toxos | 15-5, ete. 5 35 5 30 ns
DSTBT output delay time from CLKOUT 62 | toxosn | 15--5, etc. 3 35 4 25 ns
DSTBL delay time from address/status output |88 | toaos. | 15-5, etc. 0.5tevx—-12 0.5tcvk-12 ns
DSTB high-level width @9 | tosos« | 15-5, etc. 0.5tcvk-7 0.5tovk=7 ns
DSTB low-level width @0 | tosose | 15-6, etc. tondne 1)t fonc{ne 1)-Theme ns
Data hold time (from DSTB?) @/ thoso [15-5, etc. ] 0 ns
Data hold time (from address/status change point) | &2)| trasp 15-5 0 0 ns
Control 1Net*2 delay time from CLKOUT @3 toxer | 15-21 0 35 0 25 ns
Control 243 delay time from CLKOUT @) | toxerz | 15--5, efc. 0 35 0 30 ns
Data setup time (to CLKOUT) @| tsox [15-5, ete. 7 7 ns
Data hold time (from CLKOUT{) @| o [15-5, etc. 7 7 ns
Output floating time from DSTBL @| oz |15-5, etc. 0 0 ns
Address/status hold time from MWRT @ |thwna [ 15-6 0.5tcvx—12 0.5tevk-12 ns
MWR delay time from CLKOUT @ | toomw 1586, etc. 0 35 0 30 ns
MWRU, [OWRL delay time from address/status output |G | toaws. | 15-6, etc. 0.5terk—12 0.5tcvi-12 ns
MWR, IOWR low-level width 6)| tow [15-86, etc. fo{ne1)-7¢ toru(ne1)-Tms ns
Address/status hold time from DSTBT © | troswa | 15-6, etc. 0.5tevk~12 0.5ton-12 ns
Data output delay time from DSTBT 63| tooswo | 15-8, etc. 0.5tovx—12 0.5ten—12 ns
Data delay time from address/status output  |E3| toan | 15-6, efc. 0.5tcyk-12 0.5tcvk-12 ns
Output setting time from DSTBT €| toz |15-86, etc. 0.5tcy—12 0.5tcvk—-12 ns

* Notes 1. These specifications apply to the following delay times from the faliing edge of the CLKOUT signal.

(1) Address delay time

(2) BUSLOCK delay time

(3) Delay time of signals below immediately after release of bus hold:

A23-A0, D15-D0, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTB.
2. Control 1 applies to the MWR and iOWR signals in a DMA cycle.
Control 2 applies to the BUFEN, INTAK and REFRQ setups.
4. n indicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

el

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.

2. Regarding the five speciﬁcations@ tnno,@tunwn, tHosD, tHAsn. and .tuxn, at least one should
be observed.
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NEC uPD70236A

HPD70236A-20 (Voo =5 V £ 10 %)

(3/4)
PARAMETER SYMBOL| FIG.No. TEST Ta=400+85°C | Ta=—1010+707C UNIT
CONDITIONS | miN. MAX. MIN. MAX.
Data output delay time from CLKOUTT | toxo | 15-6, etc. 3 35 4 30 ns
Float delay time from CLKOUT )| tx |15-6, etc. 0 30 0 25 ns
iORD delay time from CLKOUT 6| towm |  15-7 ] 35 0 25 ns
iOWR delay time from CLKOUT 6| toxw | 15-8 0 35 0 30 ns
NMI, INTPn {n = 0 to 7), CPBUSY setup time (to CLKOUTY)  |@D| tex | 15-11 7 7 ns
NMI, INTPn{n = 0 to 7), CPBUSY hoid time {from CLKOUTY) |@3| bwa | 1511 7 7 ns
BS8/BS16 setup time (to CLKOUTT) 6| tsesx | 15-13 7 7 ns
BS8/BS16 hold time (from CLKOUTT) 6| twes | 15-13 7 7 ns
HLDRQ setup time (to CLKOUTT) 63| towox | 15-14 7 7 ns
HLDRQ hold time (from CLKOUTT) 6 twna [ 15-14 10 10 ns
HLDAK delay time from CLKOUTT @| on | 15-14 3 35 4 25 ns
HLDAK delay time from output float 6| toria [ 15-14 0.5tcvx-15 0.5tcv—=15 ns
INTPn (n = 0 to 7) low-level width €| e | 1517 80 80 ns
TCTLn (n = 0 to 2) setup time (to CLKOUT!) €] tsax [ 15-18 40 40 ns
TCTLn (n = 0 to 2) hold time (from CLKOUT{) @ e 15-18 80 80 ns
TCTLn (n = 0 to 2) high-level width )| teon 15-18, etc 40 40 ns
TCTLn (n = 0 to 2) low-level width @)| tear [15-18, etc 40 40 ns
TOUTn (1= 0 to 2) output delay time (from TCTLn (n =010 2)) || toaro [15-18, etc 20 90 ns
TOUTN {n = 0 to 2) output delay time (from CLKOUTL) 9| toxro | 15-18 50 50 ns
TCLK cycle )| term | 15-19 50 DC 50 DC ns
TCLK high-level width @) trexs | 15-19 20 20 ns
TCLK low-level width @] tee | 15-19 25 25 ns
TCLK rise time | txn | 15-18 15 15 ns
TCLK fall time | e 15-19 15 15 ns
TCTLn (n = 0 to 2) hold time (from TCLKT) @] e 15-19 40 40 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) @| tsax | 15-19 40 40 ns
TOUTn (n = 0 to 2) output delay time (from TCLK!) €| toncro|  15-19 100 100 ns
RxD setup time (to SCU internal clockd) @ tax | 15-20 500 500 ns
RxD hold time (from SCU internal clockl) @[ twax | 15-20 500 500 ns
TxD delay time from TOUT1T @| tox | 15-20 200 200 ns
DMAAKN (n = 0 to 3) delay time from CLKOUTT | @gg| toxoa [  15-21 ] 40 0 35 ns
MRD, TORD. delay time from CLKOUTY  [@)| toxac |  15-21 0 40 0 . 35 ns
MRD, IORDT delay time from CLKOUT! |/ toxau | 1521 0 40 0 35 ns
DMAAKn (n = 0 to 3)T delay time (from IORDT)  |@g|toroa 1521 0.5tevx—12 0.5tovk-12 ns
TORD!,JOWR! delay time (from DMAAKN (n=0to 3)l) |G| tooarw| 1521 0.5tcvk—12 0.5tevx—12 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

PPD70236A-20 (Voo = 5 V + 10 %)

(4/4)
| TesT Ta=—4010 +85°C | Ta=-101t0 +70 °C
PARAMETER SYMBOL | FIG.No. | conmions [ pmy X ey o |UNT

iORDT delay time (from MWRT)

— - € |ownan| 15-21 0 0 ns
MRDT delay time (from IOWRT)

iORD, MRD low-level width @| ta | 15-21 tongne2)-a5me| orc{n+2)-25 Mo ns
1OWR, MWR low-level width (extended write) |63 | twws | 15-21 | Extended write [icndne2)-35™ on(n42)-25"! ns
JOWR, MWR low-level width (normal write) |G | twwz | 15-21 | Nomalwite  [tonne1)-asm fonn+1)-25%e ns
TC output delay time (from CLKOUTT) €| oxre| 15-22 0 35 0 25 ns
TC OFF output delay time (from CLKOUTT) |68 | toxrer| 15-22 0 35 0 25 ns
TC pull-up delay time (from CLKOUTT)*e2 |@) | toxren| 1522 | Rwc=1.1k2 0 2tovk=10 0 2tovx—10 | ns
TC low-level width 6| trere [ 15-22 Tonn+ 1) 128t o+ 1)-12%e1 ns
END setup time (to CLKOUTT) 69| tseox [ 15-22 10 10 ns
END low-level width (0| teoenr |  15-22 100 100 ns
DMARQn (n = 0 to 3) setup time (to CLKOUTT) |{0)| tsoax [15-22, etc] 12 12 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT!  |(®)| toroa|  15-23 0 a5 0 25 ns
MRD high-level width )| twamrn|  15-5 0.5tcv-7 0.5tcvi=7 ns
Data set time from MRDT (09| tomrree 15-8, etc. 0.5tcvk—12 0.5tevi—12 ns
Data output delay time from MRDT (09| towmeo| 15-6, ete. 0.5tov—12 0.5tcvk~12 ns
Cascade address delay time from CLKOUT  |{@9)| toxea [15-15, etc. 2 30 3 20 ns
INTAK high-level width )| twas [ 15-16 2.5ton-7 2.5tcvk—7 ns
PCLKOUT delay time from CLKOUT' toex | 15-1 | CLKC=00 5 5 ns
IOWR, MWRL delay time from MRD, {ORD. towe| 15-21 | Nomalwrite | tow—12 tovk—12 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.
2. Itis assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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AC Test Input Waveform (Except X1)

24V
22V > Test < 22V
08V points 08V

04V

AC Test Input Waveform (X1)

Voo-0.5V > Test < Voo-0.5V
04V points 0.4V

ov

AC Test Output Test Points

22V > Test < 22V
08V points 08V

Load Conditions

CL = 100pF

DUT ﬁ_
il

Caution If the load capacitance exceeds 100 pF due to the construction of the circuit, the load capacitance of
this device should be reduced to 100 pF or less by insertion of a buffer, etc.
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1PD70236A

15.2 SPECIFICATIONS WHEN Voo =3.6 TO4.5V

Absolute Maximum Ratings (Ta = 25 °C)

PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Supply voltage Voo -0.5t0 +7.0 v
Input voltage Vi Except X1, Voo=361045V ~0.5 to Von+0.3 \
Clock input voltage Vk X1,Voo=3.6t045V 0.5 to Voo+1.0 A
Output short current los 50 mA
Output voltage Vo Voo=36t04.5V -0.5 to Voo+0.3 v
Operating ambient temperature Ta —40 to +85 °C
Storage temperature Tug -65 to +150 °C

Cautions 1. Do not connect output pin (or /O pin) of IC product directly to other output pins, Voo, Vcc or GND.
Open drain output pins or open collector output pins, however, can be connected each other. Output
pins having high impedance capabllity can be also connected each other in an external circuit

designed the timing to prevent output confiict.

2. Exposure to Absolute Maximum Ratings for extended periods may affect device rellablility; exceed-
ing 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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DC Characteristics (Ta = - 40 to +85 °C, Voo = 3.6 to 4.5 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Except RESET 2.2 Voo+0.3 v
Input voltage, high ViH
RESET 0.8 Voo Voo+0.3 v
Except RESET -0.5 0.2 Voo v
Input voltage, low Vi ——
RESET -0.5 0.2 Voo v
Clock input voltage, high Vin X2, X1 0.8 Voo Voo+0.5 v
Clock input voltage, low Viw X2, X1 -0.5 +0.6 v
Output voltage, high Vo low=—2.5 mA 0.7 Voo v
lon=—100 uA Voo-0.4 v
Except TC, lo = 2.5 mA 0.4 v
Output voitage, low Vo —_
TC, lou= 5.0 mA 0.4 \
Input leak current, high (™ Vi= Voo 10 HA
input leak current, low he Vi=s0V -10 pA
Output leak current, high leom Vo= Voo 10 pA
Output leak current, low lot Vo=0V -10 HA
High-level latch leakage
lum Vi=3.0V 0 - =200 BA
current
Low-levellatchieakage cur-
e Vi=0.8V 0 200 pA
rent
Latch inversion current
liw 200 RA
(L->H)
Latch inversion current
[T -200 HA
H-oL)
In operation (fx = 2 to 16 MHz) 29k +2 5tx+ 5 mA
SUPPIY currentie Ioo HALT (fx= 2 to 16 MHz2) . 0.031250x+ 0.3| 0.35H+2.0 mA
STOP 4.0 150 HA

Note Setting condition : The CPU clock is used for the TCLKO to TCLK2 with refreshing enabled.
The units of the constants 2.9, 5, 0.03125, 0.35 are mA/MHz.

Remark The TYP. values are the reference values when Ta =25 °C and Voo = 4.0 V.

Capacitance (Ta =25 °C, Voo =0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Input capacitance Ci 15 pF
input output capaci c fo =1 MHz 15 F
nput output capacitance © Unmeasured pins returned to 0 V. P
Output capacitance Co 15 pF
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Recommended Osclllator Circuit

(a) Crystal resonator connection (Ta = —40 to +85 °C, Voo = 3.6 to 4.5 V)
() Recommended conditions of oscillation with basic wave

X1

RECOMMENDED CONSTANT
MANUFACTURER | OSCILLATOR FREQUENCY PRODUCT NAME
box [MHz) C1 [pF] C2 [pF]
Kinseki, Ltd. 20 HC-49/U 10 10

Cautions 1. The oscillation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation is required for matching between the pPD70236A and the resonator.

(i) Recommended conditions with third overtone

RECOMMENDED CONSTANT
MANUFACTURER | OSCILLATOR FREQUENCY PRODUCT NAME .
: fox [MHZ] Ci[pF] | C2[pF} | C3[pF] | L [uH]
32 5 1000 5 5.6
Kinseki, Ltd. HC-49/U
25 5 1000 10 47

Cautions 1. The osclilation circuit should be iocated as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation is required for matching between the 1WPD70236A and the resonator.
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(b) External clock input

| e | " s |
1 D Open

. High-Speed CMOS

Inverter S~ High-Speed CMOS

Extemnal Clock External Ciock

Cautions 1. The high-speed CMOS inverter should be located as close as possible to the X1 and X2 pins.
2. Ensure that matching between the pPD70236A and the high-speed CMOS Inverter is fully evaluated.
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AC Characteristics (Voo = 3.6 to 4.5 V, Output pin load capacitance : CL = 100 pF)

(1) uPD70236A-16 (Voo = 3.6 to 4.5 V)

(1/4)
TEST Ta=-40to +85 °C

PARAMETER SYMBOL | FIG.No. CONDITIONS MIN MAX. UNIT
External clock input cycle @] tevx 15-1 40 250 ns
External clock input high-level width @] taw 15-1 10 ns
External clock input low-level width @[ 151 10 ns
External clock input rise time @| txxa 15-1 7 ns
External clock input fall time ®| twr 15-1 7 ns

CPU operating frequency - & - 2 125 MHz
CLKOUT output frequency tevk 151 80 500 ns
CLKOUT high-level width @| txxu 15-1 0.5tcvk=10 ns
CLKOUT low-level width L 15-1 0.5tevk—10 ns
CLKOUT rise time ®| txw 15-1 | 0.2Voo - 0.7Vop 10 ns
CLKOUT fall time @] t«r 15-1 | 0.7Voo — 0.2Voo 10 ns
CLKOUT delay time (from external ciock) || toxx 15-1 4 30 ns
PCLKOUT output frequency 2] tevex 15-1 dtevx 1000 ns
PCLKOUT high-level width @3 tean 151 | 2tcv-10 ns
PCLKOUT low-level width | texe 15-1 2tevx-10 ns
PCLKOUT output rise time | texn 15-1 | 0.2Vopo — 0.7Voo 10 ns
PCKLOUT output fall time 19| texr 15-1 | 0.7Vop — 0.2Voo 10 ns
Input rise timeNet ! @ tm 0.7Voo — 0.2Voo 12 ns
Input fall timgWots 1 ! tr 0.2Vop — 0.7Vop 10 ns
Output rise timeN=e2 9] tor 0.7Voo — 0.2Voo 12 ns
Output fall timeNete2 @] tor 0.2Voo — 0.7Voo 10 ns
RESET setup time (to CLKOUT!) @)|tsrsx | 15-2 30 ns
RESET hold time (from CLKOUT!) @ | tikmsr|  15-2 15 ns
RESOUT output delay time (from CLKOUTY) |@3| toxro | 15-2 0 40 ns
RESET low-leve! width @9 |twrsn| 15-2 6tovk ns
READY setup time (to CLKOUT?) @91 tsavk | 15-3, etc. 7 ns
READY hold time (from CLKOUTT) @8 | tmxav | 15-3, etc. 15 ns
BCYST high-ievel width @D | tecscH | 15-5, etc. forr(n+1)—10Nae3 ns
BCYST low-level width @9 | tecece | 15-5, etc. ten—10 ns
BCYST delay time from CLKOUT! @9 | toxec | 15-5, etc. 4 35 ns
MRD delay time from CLKOUT @0 | toxme | 15-5, etc. Y 40 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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{PD70236A-16 (Voo = 3.6 to 4.5 V)

(2/4)
TEST Ta=-40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
ﬁﬁl. TORD. delay time from address/status output |37 | toar. | 15-5, efc. 0.5tcvk=15 ns
Data hold time (from MRDT, from IORDT) |@2| two [15-5, stc. 0 ns
Address delay time from CLKOUTNew1 3| toxa |15-5, etc. 3 35 ns
Data hold time (from RAWY) @ bewo | 15-5 . o ns
Status delay time from CLKOUT! @5| toxst | 15-5, etc. 4 35 ns
DSTB! output delay time from CLKOUTT |88| toxos | 15-5, etc. 5 45 ns
DSTBT output delay time from CLKOUT || toxos | 15-5, etc. 4 40 ns
DSTBL delay time from address/status output | G8| toaost | 15-5, etc. 0.5tcvk~15 ns
DSTB high-level width 69 | tososs [ 15-5, etc. 0.5tcvk—10 ns
DSTB low-level width tosost | 15-6, etc. . tovk(na1)=10Nets ¢ ns
Data hold time (from DSTBT) tupso | 15-5, etc. 0 ns
Data hold time (from address/status change point) |@2)| tiasp | 15-5 0 ns
Control 1%et*2 delay time from CLKOUT @3 toxen | 15-21 0 40 ns
Control 2V 2 delay time from CLKOUT @) | toxerz | 15-5, etc. ] 40 ns
Data setup time (to CLKOUT!) @)| tsox |15-5, etc. 10 ns
Data hold time (from CLKOUT) tueo | 15-5, etc. 10 ns
Output floating time from DSTB{ @) oz [15-5, etc. 0 ns
Address/status hold time from MWRT @ |tawna | 15-6 0.5tevk—15 ns
MWR delay time from CLKOUT @/ tocww | 15-6, etc. 0 40 ns
MWR., [OWRL delay time from address/status output | &9 | oaw. | 15-8, etc. 0.5tcvk=15 ns
MWR, IOWR low-level width @ tww |15-8, etc. tovk(n+1)—10Nee 4 ns
Address/status hotd time from DSTBT 6 | troska | 15-6, etc. 0.5tovk-15 ns
Data output delay time from DSTBT &3 | toosro | 15-6, etc. 0.5tcvk—15 ‘ns
Data delay time from address/status output  |G9| toan | 15-6, etc. 0.5tcvw—15 ns
Output setting time from DSTBT 63| toz |15-6, etc. _ . 0.5tcvk—15 ns

Notes 1. These specifications apply to the following delay times from the falling edge of the CLKOUT signal.

(1) Address delay time

(2) BUSLOCK delay time

(3) Delay time of signals below immediately after release of bus hold:

A23-A0, D15-D0, M/iO, BUSST1, BUSSTO, UBE, BCYST, DSTB.
2. Control 1 applies to the MWR and iOWR signals in a DMA cycle.
Control 2 applies to the BUFEN, INTAK and REFRQ setups.
4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

w

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.

2. Regarding the five specifications @tHRD, tHnwo. tHosp, tHasp, and @ thko, at least one should
be observed.
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uPD70236A-16 (Vob = 3.6 to 4.5 V) (3/4)
TEST Ta = ~40 to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
Data output delay time from CLKOUTT | oo [15-6, etc. 4 40 ns
Float delay time from CLKOUT &) tx |15-6, etc. 40 ns
IORD delay time from CLKOUT | toor | 15-7 0 40 ns
IOWR delay time from CLKOUT @| oxw | 15-8 0 40 ns
NMI, INTPn (n = 0 to 7), CPBUSY setup time {to CLKOUT)) (@] tex | 15-11 10 ns
NI, INTPn{n = 0 to 7), CPBUSY hold time (from CLKOUTY) @3] bea | 15-11 10 ns
BS8/BS16 setup time (to CLKOUTT) €| tsesx | 15-13 10 ns
BS8/BS16 hold time (from CLKOUTT) €3 twes | 15-13 10 ns
HLDRQ setup time (to CLKOUTT) 63| tonox | 15-14 10 ns
HLDRQ hold time (from CLKOUTT) €3] tuoic | 15-14 15 ns
HLDAK delay time from CLKOUTT 66| oo | 15-14 4 40 ns
HLDAK delay time from output float €)| tora | 15-14 0.5terc—15 ns
INTPn(n = 0 to 7) low-level width 69| tee. | 15-17 90 ns
TCTLn (n = 0 to 2) setup time (to CLKOUT!) |@| tsax | 15-18 55 ns
TCTLn (n = 0 to 2) hold time (from CLKOUTY) | @] ta | 15-18 g0 ns
TCTLn (n = 0 to 2) high-level width @| tean [15-18, etc 45 ns
TCTLn (n = 0 to 2) low-level width @] tea [15-18, otc 45 ns
TOUTn (n = 0 to 2) output delay time (from TCTLA (=000 2)l) | @[ tero [15-18, etc 100 ns
TOUTn (n = 0 to 2) output delay time (from CLKOUTY) | @d)| toxro | 15-18 70 ns
TCLK cycle @] ter | 15-19 80 DC ns
TCLK high-level width theew | 1518 30 ns
TCLK low-level width @ tnn | 15-19 35 ns
TCLK rise time @| txa | 15-19 15 ns
TCLK fall time ®| tne | 15-19 15 ns
TCTLn (n = 0 to 2) hold time (from TCLKT) |@)| tmwa | 15-19 60 ns
TCTLn (n = 0 10 2) setup time (to TCLKT) = |@D| tsamc | 15-19 45 ns
TOUTn (n = 0 to 2) output delay time (from TCLKY) (@] torkro [ 15-19 120 ns
RxD setup time (to SCU internal clockd) @) tsex | 15-20 700 ns
RxD hold time (from SCU internal clockl) |@9| tumx 15-20 700 ns
TxD delay time from TOUT1T @)| tox | 15-20 300 ns
DMAAKn (n = 0 to 3) delay time from CLKOUTT  |@|toxnoa | 15-21 0 40 ns
MRD, TORD! delay time from CLKOUT! | @D| toxa. | 15-21 0 40 ns
MRD, IORDT delay time from CLKOUT! |9 toxan | 15-21 ] 40 ns
DMAAKn {n = 0 to 3)T delay time (from IORDT) | @ |tormoan| 1521 0.5tcve~15 ns
1ORD,IOWRL delay time (from DMAAKn (n = 0to 3)}) | @D|tooarw| 15-21 0.5tevk-15 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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HPD70236A-16 (Voo = 3.6 to 4.5 V) (4/4)
TEST Ta=—-40to +85 °C
PARAMETER SYMBOL | FIG.No. | ~oNDITIONS ) TAX. UNIT

iORDT delay time (from MWRT)

- - @ townrk|  15-21 0 ns
MRDT delay time (from IOWRT)

IORD, MRD low-level width 6| tr | 15-21 tovi(n+2)—4QNets 1 ns
IOWR, MWR low-level width (extended write) (63 | twwi | 15-21 | Extended write | tovk(n+2)—4QNete" ns
IOWR, MWR low-level width (normal write) (€3 | twwe | 15-21 Normal write tovk(n+1)—gQNete 1 ns
TC output delay time (from CLKOUTT) € | txroL| 1522 0 40 ns
TC OFF output delay time (from CLKOUTT) |9 | toxter| 15-22 0 40 ns
TC pull-up delay time (from CLKOUTT)wts2 (63 | tokren|  15-22 Rre = 1.1 kQ 0 2ten-15 ns
TC low-level width 6 | trere| 15-22 fovk(n+1)—15Nate 1 ns
END setup time (to CLKOUTT) €| tseox | 15-22 15 ns
END low-level width {0 teoeoL|  15-22 100 ns
DMARQn (n = 0 to 3) setup time (to CLKOUTT) |fo)| tsoox [15-22, etc, 15 ns
DMAAKN (n = 0 to 3) delay time from CLKOUT! [(od)| touoa| 15-23 0 40 ns
MRD high-level width ()| twawer| 155 0.5tv-10 ns
Data set time from MRDT (00| towmre 15-8, etc. 0.5tcyk=15 ns
Data output delay time from MRDT {09 tommro| 15-8, etc. 0.5tcvk-15 ns
Cascade address delay time from CLKOUT @ toxea |15-16, etc.| 3 35 ns
INTAK high-level width | twan| 15-16 2.5tevk-10 ns
PCLKOUT delay time from CLKOUT @) toex | 15-1 CLKC = 00 5 ns
IOWR, MWR. delay time from MRD, IORD{ trw| 15-21 |  Normal write ton=15 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.

2. ltis assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.

151



NEC 1PD70236A
" (2) pPD70236A-20 (Voo =3.6t04.5V) (1/4)
PARAMETER SYMBOL | FIG.No. TEST Ta=—A0t04887C UNIT
CONDITIONS MIN. MAX.

External clock input cycle @] tevx 15-1 31.25 250 ns
External clock input high-level width @] b 15-1 8 ns
External clock input low-level width ®| tx 151 8 ns
External clock input rise time @] tn 15-1 7 ns
Extemnal clock input fall time ®| e 15-1 7 ns

CPU operating frequency fx - 2 16 MHz
CLKOUT output frequency ®] tew 15-1 62.5 500 ns
CLKOUT high-tevel width @] texu 15-1 0.5tevx—10 ns
CLKOUT low-level width o 15-1 0.5tcvk=10 ns
CLKOUT rise time ®| te 151 0.2Voo — 0.7Voo 10 ns
CLKOUT fall time @] t= 15-1 0.7Voo — 0.2Voo 10 ns
CLKOUT delay time (from external clock) |dD| toxx 151 4 30 ns
PCLKOUT output frequency @] tovex 16-1 4tcvx 1000 ns
PCLKOUT high-level width (3| tewn 16-1 2teyx—10 ns
PCLKOUT low-level width @] tea 15-1 2tevx—10 ns
PCLKOUT output rise time @) texn 16-1 | 0.2Voo — 0.7Voo S 10 ns
PCKLOUT output fall time ®| texe 15-1 | 0.7Voo — 0.2Voo 10 ns
Input rise timeMete @| tm 0.7Voo — 0.2Voo 12 ns
input fall timeNete t @ te 0.2Vop — 0.7Voo 10 ns
Output rise timetete2 (9] ton 0.7Vop — 0.2Vop 12 ns
Output fall time®=*2 @] tor 0.2Voo — 0.7Voo 10 ns
RESET setup time (to CLKOUTL) 6)| tsnsm|  15-2 30 ns
RESET hold time (from CLKOUT) @) vrsr|  15-2 15 ns
RESOUT output delay time (from CLKOUTY) | 23] toxro 15-2 0 40 ns
RESET low-level width @d|twasn| 15-2 Btovx ns
READY setup time (to CLKOUTT) @ | tsavk | 15-3, etc. 7 ns
READY hold time (from CLKOUTT) 9| tav | 15-3, etc. 15 ns
BCYST high-level width @D | tacecn | 15-5, etc. tovk(n+1)-10Me 3 ns
BCYST low-level width 29| tecect | 15-5, stc. tevk—10 ns
BCYST delay time from CLKOUT{ @| toxec | 15-5, etc. ' 4 35 ns
MRD delay time from CLKOUT @ | toxwr | 15-5, etc. 0 40 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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HPD70236A-20 (Voo = 3.6 to 4.5 V)

(2/4)
TEST Ta = 40 to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
MRD, IORD! delay time from address/status output  |&D | toan, {15-5, etc. 0.5tc—15 ns
Data hold time (from MRDT, from IORDT) |G| two | 15-5, ete. 0 ns
Address delay time from CLKOUTNwe? 63| toxa |15-5, etc. 3 35 ns
Data hold time (from RAWL) G| trwo | 15-5 0 ns
Status delay time from CLKOUT! 83 | toxst |15-5, ete. 4 35 ns
DSTB!{ output delay time from CLKOUTT  [@ | toxos | 15-5, etc. 5 45 ns
DSTBT output delay time from CLKOUT | | torosk [ 15-5, etc. 4 40 ns
DSTB! delay time from address/status output |38 | toaose [ 15-5, ete. 0.5tcvc—15 ns
DSTB high-leve! width 9 | tososn | 15-5, etc. 0.5tovk—10 ns
DSTE low-level width @ | tosos. | 15-6, efc. tov(n+1)—1QNete s ns
Data hold time (from DSTBT) @ | troso | 15-5, etc. ] ns
Data hold time (from address/status change point) |@ | taso | 15-5 0 ns
Control 1Net2 delay time from CLKOUT @ [toxerr | 15-21 0 40 ns
Control 243 delay time from CLKOUT @ | toxerz | 15-5, efc. 0 40 ns
Data setup time (to CLKOUT!) @ | tsox |15-5, etc. 10 ns
Data hold time (from CLKOUT) @ | two |15-5, etc. 10 ns
Output fioating time from DSTBL @| torz |15-5, etc. 0 ns
Address/status hold time from MWRT @ [trawra | 15-6 0.5tovk~15 ns
MWR delay time from CLKOUT @ | toxww | 15-6, etc. 0 40 ns
MWR!, IOWR/ delay time from address/status output (53 | toawn. | 156, etc. 0.5tow—15 ns
MWR, iOWR low-level width €| tww |15-6, etc. tov(n+1)—10Nee 4 ns
Address/status hold time from DSTBT € | tioswa | 15-6, ete. 0.5tevk—15 ns
Data output delay time from DSTBT € | toosko | 15-6, stc. 0.5tevk—15 ns
Data delay time from address/status output |69 | toao |15-6, etc. 0.5tevx—15 ns
Output setting time from DSTBT &®| oz |15-86, etc. 0.5teve—15 ns

Notes 1. These specifications apply to the foliowing delay times from the falling edge of the CLKOUT signal.

(1) Address delay time

(2) BUSLOCK delay time

(3) Delay time of signals below immediately after release of bus hold:

A23-A0, D15-D0, M/iO, BUSST1, BUSSTO, UBE, BCYST, DSTB.
2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.
Control 2 applies to the BUFEN, INTAK and REFRQ setups.
4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

ol

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.
2. Regarding the five specifications @tunm, @tnnwn,tnoso. tHAso, and .tnxu, at least one should
be observed.
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HPD70236A-20 (Voo = 3.6 to 4.5 V) (3/4)
TEST Ta=—-40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS WIN. MAX. UNIT
Data outptit delay time from CLKOUTT €| toxo [15-6, etc. 4 40 ns
Float delay time from CLKOUT )| tx |15-8, etc. 40 ns
iIORD delay time from CLKOUT €| toxm | 15-7 0 40 ns
IOWR delay time from CLKOUT €| oxw | 15-8 0 40 ns
A, INTPn (n = 0 to 7}, CPBUSY setup time (lo CLKOUTY)  |@)| tsx | 15-11 10 ns
RN, INTPn{n = 0 to 7), CPBUSY hold time (from CLKOUTY) 63| bua | 15-11 10 ns
BSB/BS16 setup time (to CLKOUTT) 62| tsesx | 15-13 10 ns
BS8/BS16 hold time (from CLKOUTT) | twes | 15-13 10 ns
HLDRQ setup time (to CLKOUTT) €3 tswox | 15-14 10 ns
HLDRQ hold time (from CLKOUTT) 65| bwoa | 15-14 15 ns
HLDAK delay time from CLKOUTT €6| oo | 15-14 4 40 ns
HLDAK delay time from output float €| torua | 15-14 0.5tcvx—15 ns
INTPn(n = 0 to 7) low-level width €| ter. | 15-17 90 ns
TCTLn (n = 0 to 2) setup time (to CLKOUTY) €9 tsax | 15-18 55 ns
TCTLn (n = 0 to 2) hold time (from CLKOUT{) @ tica 15-18 90 ns
TCTLn (n = 0 to 2) high-level width @| taon [15-18, etc| 45 ns
TCTLn (n = 0 to 2) low-level width @) sl [15-18, etc| 45 ns
TOUTR {n = 0 10 2) output delay time (from TCTLA (n = 0 %0 214} @ toato [15~18, etc) 100 ns
TOUTn {n = 0 to 2) output delay time (from CLKOUTL) @| oxro | 15-18 70 ns
TCLK cycle @) torme | 15-19 62.5 DC ns
TCLK high-level width @] tneen | 15-19 25 ns
TCLK low-level width @ tner | 15-19 30 ns
TCLK rise time @ trea 15-19 15 ns
TCLK fall time B| te | 15-19 15 ns
TCTLn (n = 0 to 2) hold time (from TCLKT) |@)| tumxs | 15-19 60 ns
TCTLN {n = 0 to 2) setup time (to TCLKT) €| tsarx | 15-19 45 ns
TOUTn (n = 0 to 2) output delay time (from TCLKL) @ torkto [ 15~19 120 ns
RxD setup time (to SCU internal clock) 8| tsax | 15-20 700 ns
RxD hold time (from SCU intemal clockd) |89 twmx | 15-20 700 ns
TxD delay time from TOUT11 )| o | 15-20 300 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT? || toxwoa |  15-21 0 40 ns
MAD, TORD! delay time from CLKOUTS  |&| toxe | 15-21 0 40 ns
MRD, TORDT delay time from CLKOUT! || toxen | 15-21 0 40 ns
DMAAKn (n = 0 to 3)T delay time (from {ORDT) @ ftorroan| 15-21 0.5tcvk—15 ns
fORDJJOWRL delay time (from DMAAKn (n = 0to 3)4)  |@|tooarw| 15-21 0.5tcvk—15 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

UPD70236A-20 (Voo = 3.6 to 4.5 V)

(4/4)
PARAMETER SYMBOL | FIG.No. TEST Ta= 4010 485 °C UNIT
CONDITIONS MIN. MAX.
IORDT delay time (from MWRT)
— — 6 [owsmn| 15-21 0 ns
MRDT delay time (from iOWRT)
/ORD, MRD low-leve! width @| tr [ 15-21 tovk(n+2)—aQNe 1 ns
{OWR, MWR low-level width {extended write) |43 | tww1 | 15-21 Extended write | tcvk(n+2)—40Ne? ns
JOWR, MWR low-level width (normal write) |63 | twwz | 1521 Normal write tevk(n+1)—40Note 1 ns
TC output dalay time (from CLKOUTT) @ | toxrer| 15-22 0 40 ns
TC OFF output delay time (from CLKOUTT) |68 | toxrer| 15-22 ] 40 ns
TC pull-up delay time (from CLKOUTT)¥ete2 |62 [ tokron| 15-22 Rrc = 1.1 kQ 0 2ten-15 ns
TC low-level width @ | treree| 1522 tov(n+1)-15%e 1 ns
END setup time (to CLKOUTT) @ | tseox | 15-22 15 ns
END low-level width 00| teoeo | 1522 100 ns
DMARQR (n = 0 to 3) setup time (to CLKOUTT) tsook |15-22, etc| 15 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT! [(@)| toxwoa |  15-23 0 40 ns
MROD high-level width 09| twmwrr|  15-5 0.5tovk—10 ns
Data set time from MRDT (09| towarez 15-6, etc. 0.5tcvk~15 ns
Data output delay time from MRDT (o) towmro| 15-6, etc. 0.5tcvk—15 ns
Cascade address delay time from CLKOUT @ toxea |16-15, etc| 3 35 ns
INTAK high-level width f@))| twan | 15-16 2. 5tcvk—10 ns
PCLKOUT delay time from CLKOUT tokPx 15-1 CLKC =00 5 ns
IOWR, MWR{ delay time from MRD, IORD{ toRw| 1521 Normal write tevk—15 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.
2. Itis assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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uPD70236A

AC Test input Waveform (Except X1)

0.8 Voo
>< 0.7 Voo

0.2V
04V -

—

Test
points

< 0.7 VDD
0.2 Voo

AC Test Input Waveform (X1)

=

Test

< 0.8 VDD
points 0.2 Voo

Voo
X 0.8 Voo
0.2 Vi
ov i

AC Test Output Test Points

0.7 Voo
0.2 Voo

=

Test
points

<: 0.7 Voo
0.2 Voo

Load Conditions

DUT

CL=100pF

L

.

Caution [f the load capacitance exceeds 100 pF due to the construction of the circuit, the load capacitance of
this device shouid be reduced to 100 pF or less by insertion of a buffer, stc.
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15.3 SPECIFICATIONS WHEN Voo =2.7 TO3.6 V
Absolute Maximum Ratings (Ta = 25 °C)

PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Supply voltage Voo -0.5t0 +7.0 \
input voltage Vi Except X1, Voo = 2.7 10 3.6 V -0.5 to Voo +0.3
Clock input voltage Vi X1,Voo=271036V 0.5 to Voo +1.0 "
Output short current los 50 mA
Output voltage Vo Vop=2.7103.6V -0.5 to Voo +0.3 v
Operating ambient temperature Ta -40 to +85 °C
Storage temperature Tug -65 to +150 °C

Cautions 1. Do not connect output pin (or VO pin) of IC product directly to other output pins, Voo, Vcc or GND.
Open drain output pins or open collector output pins, however, can be connected each other. Output
pins having high impedance capability can be also connected each other in an external circuit
designed the timing to prevent output conflict.

2. Exposure to Absolute Maximum Ratings for extended periods may affect device reliabliity; exceed-

ing 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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DC Characteristics (Ta = — 40 to +85 °C, Voo = 2.7 {0 3.6 V)

PARAMETER SYMBOL TEST C(bNDITIONS MiN. TYP. MAX. UNIT
X Except RESET 0.7 Voo Voo+0.3 \Y
Input voltage, high Vi
) RESET ‘ 0.8 Voo Voo+0.3 v
—_—
Except RESET! -0.5 0.2 Voo v
Input voltage, low Vi ——— 1
RESET | -0.5 0.2 Voo Vv
Clock input voitage, high Vi X2, X1 J 0.8 Voo Voo+0.5 v
Clock input voltage, low Vie X2, X1 3 -05 0.14 Voo v
low= -2.5 mA 0.7 Voo v
Output voltage, high Vou I
low=—-100 pA | Voo-0.4 \Y
Output voltage, low VoL lo=25mA | 0.4 v
input leak current, high fum Vi= Voo ; 10 HA
input leak current, low o Vi=0V J -10 HA
Output leak current, high fLom Vo = Voo ] 10 KA
Output leak current, low ot Vo=0V ! -10 KA
High-level latch leakage ‘
luw Vi=25V ! 0 -200 pA
current j
Low-levellatch leakage cur-
Il Vi=08V 0 200 pA
rent i
Lateh inversion current ‘
InH ‘ 200 pA
(Lo H)
Latch inversion current
I ‘ -200 pA
H-oL)
f
In operation (fx‘: 2 to 10 MHz) 2.21x+ 2 4fx+ 5 mA
Supply current= loo HALT (fx=2 1010 MHz) 0.035fx+ 0.2| 0.35fx+1.5 mA
STOP ! 3.0 100 HA

L

Note Setting condition : The CPU clock is used for the TCLKO to TCLK2 with refreshing enabled.
The units of the constants 2.2, 4, 0.035 and ¢.35 are mA/MHz.

Remark The TYP. values are the reference values hhen Ta=25°Cand Voo =3.0V.

Capacitance (Ta = 25 °C, Voo = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP, MAX. UNIT
Input capacitance Ci ' 15 pF
Input output acita C fo = 1 MHz 15 F
put outpul cap nee © Unmeasured pins returned to O V. P
Output capacitance Co : 15 pF
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Recommended Oscillator Circult
(a) Ceramic resonator connection (Ta = —40 to +85 °C, Voo = 2.8 to 3.6 V)

OSCILLATOR RECOMMENDED CONSTANT
MANUFACTURER FREQUENCY PRODUCT NAME
fex [MHz] C1 [pF] C2 [pF] Rd [Q)
Murata Mfg. Co., Ltd. 20 CSA20.00MX2040 - 5 33

Cautions 1. The oscliliation circuit should be located as close as possible to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation Is required for matching between the uPD70236A and the resonator.

(b) Crystal resonator connection (Ta = -40 to +85 °C, Voo = 2.7 to 3.6 V) : Recommended conditions of
osclliation with basic wave

RECOMMENDED CONSTANT
MANUFACTURER | OSCILLATOR FREQUENCY PRODUCT NAME
boc [MH2) C1[pF] C2 [pF]
20 10 10
Kinseki, Ltd. HC-49/V
16 20 20

Cautions 1. The osclilation circuit should be located as close as possibie to the X1 and X2 pins.
2. No other signal lines should cross the shaded area.
3. Sufficient evaluation is required for matching between the LPD70236A and the resonator.

(c) External clock input

|x1 x2| X1 X2|

1 D Open
~, High-Speed CMOS

Inverter ™~ High-Speed CMOS
Inverter

External Clock External Clock

Cautions 1. The high-speed CMOS inverter should be located as close as possible to the X1 and X2 pins.
2. Ensure that matching between the iPD70236A and the high-speed CMOS inverter Is fully evaluated.
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AC Characteristics (Voo = 2.7 to 3.6 V, Output pin load capacitance : C. = 100 pF)

(1) pPD70236A-16 (Voo = 2.7 to 3.6 V)

(1/4)
PARAMETER SYMBOL | FiG.No. TEST Ta= 4010 +85°C UNIT
CONDITIONS MIN. MAX.

External ciock input cycle @] tewxx 15-1 62.5 250 ns
External clock input high-level width ®@| b 15-1 20 ns
External clock input low-level width @ 15-1 20 ns
External clock input rise time @[ tr 15-1 10 ns
External clock input fall time ®| txr 15-1 i0 ns

CPU operating frequency - & - 2 8 MHz
CLKOUT output frequency tovx 15-1 128 500 ns
CLKOUT high-level width @| taen 15-1 0.5tcvi—20 ns
CLKOUT low-level width txxL 15-1 0.5tevk~20 ns
CLKOUT rise time @] txr 15-1 0.2Voo - 0.7Vop 20 ns
CLKOUT fall time | 15-1 0.7Voo — 0.2Voo 20 ns
CLKOUT delay time (from external clock) |{D| toxx 15-1 5 50 ns
PCLKOUT output frequency 3| tevx 15~1 4tcvx 1000 ns
PCLKOUT high-level width 3] texw 15-1 2tevx-20 ns
PCLKOUT low-ievel width @| tee 15-1 2tcvx—20 ns
PCLKOUT output rise time @3] texr 15-1 0.2Voo —0.7Vop 20 ns
PCKLOUT output fall time @[ texe | 15-1 | 0.7Voo - 0.2Vop 20 ns
Input rise timehste 1 @ ter 0.7Voo — 0.2Vop 15 ns
Input fall timghete @] tr 0.2Voo — 0.7Vop 10 ns
Output rise timg¥ete? | tor 0.7Voo - 0.2Voo 15 ns
Output fall timeNets2 @| tor 0.2Voo — 0.7Voo 10 ns
RESET setup time (to CLKOUTL) @)|tspsx| 15-2 30 ns
RESET hold time (from CLKOUT) @) timsr | 15-2 15 ns
RESOUT output delay time (from CLKOUTL) |@3| toxro 15-2 0 60 ns
RESET low-level width Gd|twrsm| 15-2 Blovk ns
READY setup time (to CLKOUTT) @)| tsavk | 15-3, etc. 10 ns
READY hold time (from CLKOUTT) 69| tukry | 15-3, otc. 20 ns
BCYST high-level width &9)| tacecn | 15-5, ete. tov(n+1)—1Ghews ns
BCYST low-level width @ | tecect | 15-5, etc. tevk-15 ns
BCYST delay time from CLKOUTL @ | toxsc | 15-5, etc. 5 40 ns
MRD delay time from CLKOUT @ | torun | 15-5, etc. 0 60 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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UPD70236A-16 (Voo = 2.7 t0 3.6 V)

(2/4)
TEST Ta=-40to +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
MRD., IORD! delay time from address/status output | G| toar. | 155, etc. 0.5tcvk-20 ns
Data hold time (from MADT, from IORDT) |€2| two |15-5, etc. 0 ns
Address delay time from CLKOUT | Nets 1 3| toxa |15-5, efc. 4 45 ns
Data hold time (from R/WL.) 63| trwn | 15-5 0 ns
Status delay time from CLKOUT! 63| toxst | 15-5, etc. 5 45 ns
DSTB. output delay time from CLKOUTT | &3/ toros | 15-5, etc. 5 60 ns
DSTBT output delay time from CLKOUT || toxosn | 15-5, etc. 5 50 ns
DSTB! delay time from address/status output 68/ toasL | 15-5, etc. 0.5tcv—20 ns
DSTB high-level width @3 tosos | 155, etc. 0.5tcne-15 ns
DSTB low-level width @ | tosost | 15-6, etc. tovk(n+1)—15Netn s ns
Data hold time (from DSTBT) @| tuoso [15-5, ete. 0 ns
Data hold time (from address/status change point) | @2)| tso 15-6 0 ns
Control 1Ne2 delay time from CLKOUT @|toxers | 15-21 0 60 ns
Control 243 delay time from CLKOUT @) toxetz2 | 15-5, etc. 0 60 ns
Data setup time {to CLKOUT!) @)| tsox |15-5, etc. 10 ns
Data hold time (from CLKOUT!) @| two [15-5, etc. 10 ns
Output fioating time from DSTBI @| oz |15-5, etc. 0 ns
Address/status hold time from MWRT @ |twwa | 15-6 0.5tcvc—20 ns
MWR delay time from CLKOUT @ | toomw | 15-6, etc. 0 60 ns
MWRL, [OWRL delay time from address/status output | 63 | toaw. | 15-6, etc. 0.5tcve—20 ns
MWR, IOWR low-level width &| ww [15-6, etc. tovi(n+1)—15Nete ¢ ns
Address/status hold time from DSTBT & | trosun | 15-8, etc. 0.5tcvx—20 ns
Data output delay time from DSTBT €3 toosto | 15-6, etc. 0.5tcve—20 s
Data delay time from address/status output &9| toao |15-6, etc. 0.5tev—20 | ns
Output setting time from DSTBT 6| toz [15-86, ete. 0.5tcv—20 ns

Notes 1. These specifications apply to the following delay times from the falling edge of the CLKOUT signal.

(1) Address delay time

(2) BUSLOCK delay time

(3) Delay time of signals below immediately after release of bus hold:

A23-A0, D15-D0, WO, BUSST1, BUSSTO, UBE, BCYST, DSTB.
2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.
Control 2 applies to the BUFEN, INTAK and REFRQ setups.
4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)
must be added to n.

L

Remarks 1. The number in the symbol column correspond to the numbers in the timing charts.

2. Regarding the five specifications @ tHRD, tnnwo, tHoso, tHasp, and ‘ tuxo, at least one should

be observed.
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1PD70236A

PD70236A-16 (Voo = 2.7 to 3.6 V)

(3/4)

TEST Ta=-401t0 +85°C
PARAMETER SYMBOL | FiG.No. CONDITIONS MIN. MAX. UNIT
Data output delay time from CLKOUTT 68| toxo {15-6, etc. 5 60 ns
" Float dslay time from CLKOUT 6D tx |15-6, etc. 0 60 ns
IORD delay time from CLKOUT €| towm | 15-7 o 60 ns
IOWR delay time from CLKOUT | oew | 15-8 0 60 ns
NMI, INTPn {n = 0 to 7), CPBUSY setup time (to CLKOUT!) |@D)| tex | 15-11 10 ns
NMI, INTPn{n = 0 to 7), CPBUSY hold time (from CLKOUTY) [@3| i | 1511 5 ns
BS8/BS16 setup time (to CLKOUTT) €| tsesx | 15-13 5 ns
B58/B516 hold time (from CLKOUTT 63| twes | 15-13 5 ns
HLDRQ setup time (to CLKOUTT) 63| tswox | 15-14 5 ns
HLDRQ hold time {from CLKOUTT) €5 tia [ 15-14 20 ns
HLDAK delay time from CLKOUT?T €| toxma | 15-14 5 45 ns
HLDAK delay time from output float €| tora | 15-14 0.5tcvk-20 ns
INTPn(n = 0 to 7) low-level width €3| teweL | 15-17 100 ns
TCTLn (n = 0 to 2) setup time (to CLKOUT.) |€9| tsax | 15-18 100 ns
TCTLn (n =0 to 2) hold time {from CLKOUT!) | @| twxa | 15-18 100 ns
TCTLn (n = 0 to 2) high-level width @] teon [15-18, otc| 50 ns
TCTLn (n = 0 to 2) low-level width @] tear [15-18, otc, 50 ns
TOUT (n =0 % 2) output delay time (fram TCTLA {n = 0 o 214} @] toaro [15-18, etc) 120 ns
TOUTA (n = 0 to 2) output delay time (from CLKOUTY) | @)| toxro | 15-18 100 ns
TCLK cycle @)| ter | 15-19 125 oC ns
TCLK high-level width @] then | 15-19 30 ns
TCLK low-level width @t | 15-19 45 ns
TCLK rise time @| twn | 15-19 15 ns
TCLK fall time @] tr 15-18 15 ns
TCTLn (n = 0 to 2) hold time (from TCLKT) | @| tirva 15-19 100 ns
TCTLn (n = 0 to 2) setup time (to TCLKT @)| tsamx | 15-19 50 ns
TOUTn (n = 0 to 2) output delay time (from TCLK!) |&2|tonao| 15-19 150 ns
RxD setup time (to SCU internal clockl) €| tsrx 15-20 100 ns
RxD hold time (from SCU internal clockl) |@9| twax 15-20 100 ns
TxD delay time from TOUT1T @)| torx | 15-20 500 ns
DMAAKn (n = 0 to 3) delay time from CLKOUTT | @8| toxuoa | 15-21 0 60 ns
MRD, IORDJ delay time from CLKOUT!  [@D| toxae | 15-21 0 60 ns
'MRD, TORDT delay time from CLKOUT! | @ token | 15-21 0 60 ns
DMAAKn (n = 0 to 3)T delay time (from IORDT) [ @D|tormoan| 15-21 0.5tcvk—-20 ns
IORDL.IOWRL delay time (from DMAAKN (n=0to 3)l) | @D|tooarw| 15-21 0.5tcvx—20 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.

162



NEC

1PD70236A

UPD70236A-16 (Vop = 2.7 10 3.6 V)

(4/14)

PARAMETER SYMBOL | FIG.No TEST Ta= 4010485 °C UNIT
CONDITIONS MIN. MAX.

IORDT delay time (from MWRT)

— - @) |towsrn] 1521 0 ns
MRDT delay time (from IOWRT)

IORD, MRD low-level width @| tr | 15-21 tovk(n+2)—BONste 1 ns
IOWR, MWR low-level width (extended write) |63 | tww1 [ 15-21 | Extended write | tovi(n+2)—60Nes" ns
IOWR, MWR low-level width (normal write) |68 | tww |  15-21 Normal write | tovx(n+1)-60%? ns
TC output delay time {from CLKOUTT) 6 | toxrer | 15-22 0 60 ns
TC OFF output delay time (from CLKOUTT) |68 | toxrer|  15-22 0 60 ns
TC pull-up delay time (from CLKOUT T)wete2 |3 | toxren| 15-22 Rrc = 2.2 kQ 0 2tcv-20 ns
TC low-level width € | tree [ 15-22 tovk(n+1)-25Ne 1 ns
END setup time (to CLKOUTT) 69 | tseox [ 1522 20 ns
END low-level width 00| teoenL| 1522 100 ns
DMARQn (n = 0 to 3) setup time (to CLKOUTT) @ tsook |15-22, etc, 20 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT!  [(@)| toxoa|  15-23 0 60 ns
MRD high-level width 0| tvamrn|  15-5 0.5tcvk—15 ns
Data set time from MRDT (o) [tomrg 15—, ete. 0.5tcvx-20 ns
Data output delay time from MRDT 09| tomrro| 15-6, etc. 0.5tcvk—20 ns
Cascade address delay time from CLKOUT @ tokca |15-15, stc, 4 45 ns
INTAK high-level width ©@| twan | 15-16 2.5tcv-15 ns
PCLKOUT delay time from GLKOUT toxex | 15-1 CLKC = 00 5 ns
IOWR, MWR. deiay time from MRD, IORD. torwL|  15-21 Normal write tevk—20 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.

2. Itis assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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(2) WPD70236A-20 (Voo =2.7 to 3.6 V) (1/4)
PARAMETER SYMBOL| FIG.No. TEST Ta= 4085 7C UNIT
CONDITIONS MIN. MAX.

External clock input cycle @] tewx 15-1 50 250 ns
External clock input high-level width @) txin 15-1 18 ns
External clock input low-level width ®@| tae 15-1 15 ns
External clock input rise time @| e 15-1 10 ns
External clock input fall time ®| bxr 15-1 10 ns

CPU operating frequency - & - 2 10 MHz
CLKOUT output frequency tovx 15-1 100 500 ns
CLKOUT high-level width @| tacw 15-1 0.5tcvk~20 ns
CLKOUT low-level width kL 15-1 0.5tcvk~20 ns
CLKOUT rise time ®| tn 15-1 0.2Voo — 0.7Voo 20 ns
CLKOUT fall time 10| e 15-1 0.7Voo — 0.2Voo 20 ns
CLKOUT delay time (from external clock) |dD| toxx 15-1 5 50 ns
PCLKOUT output frequency @) tovex | 151 4tcvx 1000 ns
PCLKOUT high-level width @[ tewn 15-1 2tcvx-20 ns
PCLKOUT low-level width @| texe 15-1 2tcvx—20 ns
PCLKOUT output rise time 3| texn 15-1 0.2Voo — 0.7Voo 20 ns
PCKLOUT output tall time | texr 15~1 0.7Voo — 0.2Vop 20 ns
Input rise timeMet @| tm 0.7Voo - 0.2Vop 15 ns
Input fall timegtete 1 tr 0.2Voo — 0.7Voo 10 ns
Output rise timg¥et2 3| tor 0.7Voo — 0.2Vop 15 ns
Output fall timeN=e2 @] tor 0.2Voo — 0.7Voo 10 ns
RESET setup time (to CLKOUT) G| terstx | 15-2 30 ns
RESET hold time (from CLKOUTY) 6| trrsr|  15-2 15 ns
RESOUT output delay time (from CLKOUT!) |@| toxro |  15-2 0 60 ns
RESET low-level width @) twrst| 15-2 Btovk ns
READY setup time {to CLKOUTT) 3| tsrvx | 15-3, ete. 10 ns
READY hoid time (from CLKOUTT) @9 | tuway | 15-3, etc. 20 ns
BCYST high-level width @ | tececu | 15-5, etc. tork(n+1)—15Nates ns
BCYST low-level width @] tecect | 15-5, stc. tork—15 ns
BCYST delay time from CLKOUT! @9| toksc | 15-5, etc. 5 40 ns
MRD delay time from CLKOUT @D| toxmr | 15-5, etc. 0 60 ns

Notes 1. Except external clock and RESET
2. Except CLKOUT and PCLKOUT
3. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.

Remark The number in the symbol column correspond to the numbers in the timing charts.
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HPD70236A-20 (Voo = 2.7 to 3.6 V)
(2/4)
TEST Ta=-4010 +85 °C
PARAMETER SYMBOL | FIG.No. CONDITIONS MIN. MAX. UNIT
MRDJ, TORD! delay time from addrass/status output | 69| toane | 15-5, ete. 0.5tcvx—20 ns
Data hold time (from MRDT, from iORDT) (3| two |15-5, stc. 0 ns
Address delay time from CLKOUTNete? 83| toxa |15-5, etc. 4 45 ns
Data hold time (from R/W1) | tewo | 15-5 0 ns
Status delay time from CLKOUT! 85| toxst | 15-5, etc. 5 45 ns
DSTB! output delay time from CLKOUTT | @/ toxos | 15-5, etc. 5 60 ns
DSTB?® output delay time from CLKOUT | &) | toxosu | 15-5, etc. 5 50 ns
DSTBL delay time from address/status output | 88 | toaos. | 155, etc. 0.5tcve—20 ns
DSTB high-level width 69 | tosos | 15~5, etc. 0.5tcvx=15 ns
DSTB low-level width @ | tosost | 156, etc. tovk(n+1)—15Nete s ns
Data hold time (from DSTBT) @| tvoso | 15-5, etc. 0 ns
Data hold time (from address/status change point) | @2)| traso 15-5 0 ns
Control 1Net2 delay time from CLKOUT @|toxerr | 15-21 0 60 ns
Control 243 delay time from CLKOUT @) toxerz | 15-5, efc. 0 60 ns
Data setup time (to CLKOUT) ®| tsox [15-5, etc. 10 ' ns
Data hold time (from CLKOUT{) @| two [15-5, etc. 10 ns
Output fioating time from DSTB! @| twz |15-5, etc. 0 ns
Address/status hold time from MWRT @ |twowna| 156 0.5tovk-20 ns
MWR delay time from CLKOUT @ | toow | 15-6, etc. 0 60 ns
MWR!, [OWR! delay time from address/status output | &3 | toaws. | 15-6, efc. 0.5tov—-20 ns
MWR, [OWR low-level width @] towm | 15-6, etc. tovk(n+1)-15Nen s ns
Addrass/status hold time from DSTBT 62| tosma | 15-6, etc. 0.5tov~20 ns
Data output delay time from DSTBT €3| toosvo | 15-6, etc. 0.5tcvk—20 ns
Data delay time from address/status output | &d| toao | 15-6, etc. 0.5tcvk—-20 ns
Output setting time from DSTBT &®| toz [15-6, etc. 0.5tcv—20 ns

Notes 1. These specifications apply to the foliowing delay times from the falling edge of the CLKOUT signal.

(1) Address delay time
(2) BUSLOCK delay time

(3) Delay time of signals below immediately afterr_elease of bus hold:
A23-A0, D15-D0, M/IO, BUSST1, BUSSTO, UBE, BCYST, DSTB.

2. Control 1 applies to the MWR and IOWR signals in a DMA cycle.

Lo

Control 2 applies to the BUFEN, INTAK and REFRQ setups.

4. nindicates the number of wait clock cycles inserted in the bus cycle. In a co-processor cycle, 1 (=TC cycle)

must be added to n.

Remarks 1.

2. Regarding the five specifications

be observed.

tHRD,

The number in the symbol column correspond to the numbers in the timing charts.

@ tHRWD, tHDSsD, tHAso and tHKo, at least one should
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PPD70236A-20 (Voo = 2.7 10 3.6 V)

(3/4)
TEST Ta = —40 to +85 °C
PARAMETER SYMBOL | FIGNo. | o\ rimone N, A UNIT
Data output delay time from CLKOUTT | toxo | 15-6, etc. 5 60 ns
Float delay time from CLKOUT E)| t |15-6, etc. 0 60 ns
iORD delay time from CLKOUT ©| toxm | 15-7 ] 60 ns
IOWR delay time from CLKOUT 6| tokw | 15-8 0 60 ns
R, INTPn (n = 0107, CPRUSY seup ime (o CLKOUTY) @) tex | 15-11 10 ns
AW, INTPr{n = 0 to 7), CPBUSY hold time {from CLKOUTY) (@[ twa | 15-11 15 ns
B8S58/BS16 setup time (to CLKOUTT) 62| tsasx | 15-13 15 ns
BSB8/BS16 hold time (from CLKOUTT) 63| txes | 15-13 15 ns
HLDRQ setup time (to CLKOUTT) 63| tsox | 15-14 15 ns
HLDRQ hold time (from CLKOUTT) 65| tio | 15-14 20 ns
HLDAK delay time from CLKOUT? 68| o | 15-14 5 45 ns
HLDAK delay time from output float )] toru | 15-14 0.5tov-20 ns
INTPR(n = 0 to 7) low-level width |@ tep. | 15-17 100 ns
TCTLN (n = 0 to 2) setup time (to CLKOUT!) 63| tsax | 15-18 100 ns
TCTLn {n = 0 to 2) hold time (from CLKOUT!) [@®| tuke | 15-18 100 ns
TCTLn (n = 0 to 2) high-level width @D| toan [15-18, ete. 50 ns
TCTLn (n = 0 to 2) low-level width @} tes. [15-18, etc| 50 ns
TOUTn {n =00 2) output delay time (rom TCTLn (n =000 2)}}  |@D)| toato [15-18, etc 120 ns
TOUTR (n = 0 to 2) cutput delay time (from CLKOUT!) @) toxro | 15-18 100 ns
TCLK cycle B v | 15-19 100 DC ns
TCLK high-level width @) tneren | 15-19 30 ns
TCLK low-level width @) tnene | 15-19 45 ns
TCLK rise time @| ta | 15-19 15 ns
TCLK fall time @ ter | 15-19 15 ns
TCTLn (n = 0 to 2) hold time {from TCLKT) (@) tike | 15-19 100 ns
TCTLn (n = 0 to 2) setup time (to TCLKT) I@ tsax | 15-19 50 ns
TOUTn (n = 0 to 2) output delay time (from TCLK!) I@ tocro| 15-19 150 ns
RxD setup time (to SCU internal clock!) |® tsax 15-20 1000 ns
RxD hold time (tfrom SCU internal clockl) T@ turx | 15-20 1000 ns
TxD delay time from TOUT11 |®] tox | 15-20 500 ns
DMAAKn (n = 0 to 3) delay time from CLKOUT? |@ tokwoa | 15-21 0 60 ns
'MRD, TORD. delay time from CLKOUT!  [8D| toka | 15-21 ] 60 ns
‘MAD, TORDT delay time from CLKOUT!  [@)| toxau | 15-21 0 60 ns
‘DMAAKN (n = 0 to 3)T delay time (from IORDT)  |@9|tormoan| 1521 0.5tcvk—20 ns
{ORD.,JOWR delay time (from DMAAKN {n = 0 to 3)) |® tooarw|  15-21 0.5tevk-20 ns

Remark The number in the symbol column correspond to the numbers in the timing charts.
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NEC pPD70236A
HPD70236A-20 (Vop = 2.7 to 3.6 V) (4/4)
TEST Ta=-40 to +85 °C
PARAMETER SYMBOL | FIG.NO. | oNDITIONS N A UNIT

IORD? delay time (from MWRT)

- - @) |townrn]| 1521 0 ns
MRDT delay time (from IOWRT) _

iORD, MRD low-level width @ | 15-21 tovk(n+2)—60Ns 1 ns
IOWR, MWR low-level width (extended write) {63 [ twws | 15-21 Extended write | tovk(n+2)-60N®** ns
IOWR, MWR low-level width (normal write) {63 | twwe | 15-21 Normal write tovi(n+1)—60Nete * ns
TC output delay time (from CLKOUTT) @ | toxreL|  15-22 0 60 ns
TC OFF output delay time (from CLKOUTT) |@8 | toxtcr| 15-22 0 60 ns
TC pull-up delay time (from CLKOUT Tysete2 |§)) | toxren| 15-22 Rrc = 2.2 kQ 0 2tcv—-20 ns
TC low-level width 69 | trete | 15-22 tovk(n+1)-25Nete 1 ns
END setup time {to CLKOUTT) @9 tseox [ 15-22 20 ns
END low-level width §00)| teoeot |  15-22 100 ns
DMARQN (n = 0 to 3) setup time {to CLKOUTT) @ tsoox 1522, etc, 20 ns
DMAAKN (n = 0 to 3) delay time from CLKOUT! (0| toaoa| 15-23 0 60 ns
MAD high-level width 0| temrn|  15-5 0.5tcve—15 ns
Data set time from MRDT (09| omriz 156, etc. 0.5tcvk—20 ns
Data output delay time from MRDT {09 tommro| 15-8, ete. 0.5tovk-20 ns
Cascade address delay time from CLKOUT | (09 toxca [15-15, etc, 4 45 ns
INTAK high-level width )| tawn | 15-16 2.5tcvk—15 ns
PCLKOUT delay time from CLKOUT toxex 15-1 CLKC = 00 5 ns
IOWR, MWRL delay time from MRD, IORD! tRwL | 15-21 Normal write tovk—20 ns

Notes 1. n indicates the number of wait clock cycles inserted in the bus cycle.

2. It is assumed that the TC pin is connected with the pull-up resistor Rrc.

Remark

The number in the symbol column correspond to the numbers in the timing charts.
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NEC uPD70236A

AC Test Input Waveform (Except X1)

0.8 Voo
0.7 Voo > Test <: 0.7 Voo
points 0.2 Voo

0.2 Voo
04V

AC Test Input Waveform (X1)

Voo
0.8 Voo > Test < 0.8 Voo
points 0.2 Voo

0.2 Voo
ov

AC Test Output Test Points

0.2 Voo points 0.2 Voo
Load Conditions
CL=100pF

DUT —1
&

If the load capacitance exceeds 100 pF due to the construction of the circult, the load capacitance of
this device should be reduced to 100 pF or less by insertion of a buffer, etc.

Caution
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15.4 RELATIVE SPECIFICATIONS

When two signals change with a phase difference of 0.5n (n=1, 2, 3, .. .) in relation to CLKOUT as signal A and signal
B in the figure below, the minimum value of the relative specifications (delay time from signal A T to signal B T) of the two

signals is as shown below.

CLKOUT (Output) x /—

U

Remark toka

signal A

signal B

l_\—/_

tDAHBH

: Delay time from CLKOUT ! to signal A T

toke  : Delay time from CLKOUT T to signal B T
toasn  : Delay time from signal A T to signal B T
Table 15-1 VS53A Relative Specifications
Symbol | Power supply WPD70236A-10 uPD70236A-12 PPD70236A-16 pPD70236A-20 Unit
_voltage (Voo)
toAHBH 5V+10% 0.5n x tevk ~ 15 0.5n X tevx — 15 © 0.5n x tevk — 15 0.5n x tevk — 12 ns
(MIN.) 36t045V — — ' 0.5n x tevk ~ 15 0.5n x teyk - 15 ns
27t036V — — 0.5n x tevk ~ 20 0.5n x tevk - 20 ns
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15.5 TIMING CHART

The timing chart of the uPD70236A is described below.

On this timing chart, it is assumed that the WCU programmable wait is 0.

LNOM1D Ol 10adses yum Aisnouolyoudse ndut aq ues | 953 Hdewey

(indino) LNOS3Y

N (ndup) 13534
N—

Bujwyy 1esey 2-s1 B4

®
/ (ndino) LNOXTO

®@®

{indinO} LNOX1Dd

/ (ndnQ) LNOXM1D

Bupuny 9019 1-61 "Bid

(1x)
(induy) o010 fewseix3y
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Fig. 15-3 CPU Ready Timing (No Walit)

T1 T2 (T1,TH

CLKOUT (Output) W

READY (Input) \ ,)/
@

Fig. 15-4 CPU Ready Timing (1 Wait)

T T2 ™ (T1. 7))
CLKOUT (Output) v
e ® e ®

READY (input) / i )\ \
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NEC uPD70236A

Fig. 15-5 Basic Read Cycle (No Wait)

e T2 (1, T)
CLKOUT (Output) \ / /| XQ / z_\_
@ i
BCYST (Output) _\( {L )\
om— @
o @ e ®
' N
MRD (Output) @ \( / ® N
A23 A0 (Output) X: :§<
- ® |l @
® @
Note :x j><
e | = @ 5T e
__ v
BSTE (Output) \( / o _\
D)
@ ©

BUFEN (Output) \l(

X
D15 -DO (Input) §<
7

D15-D0 (Output) ==~===m=~emeee—ccccc—aa—— e ————— eememmme———————

READY (Input) \ )/

Note R/W, M/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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Fig. 15-6 Basic Write Cycle (No Walit)

T T2 (T1, TN
CLKOUT (Output) \ / [}_ﬁz l_\_/l_\_
— @ 1l e
BCYST (Output) X( :ll \ /
A23 —A0 (Output) >§é ;§<
— @~ @
—H®
L
MWR (Output) ® - ,1[ \
59
|
N7 X
Note /x‘ JK
— @ r—— A@
4 /
DSTB (Output) / \‘ { \
W\TD(Output) N\
BUFEN (Output) \K {
Ul
‘—@ -_—.@
&
D15 -DO (Output) ----ﬂi-'z-----j@---{: <: ;E--Hi'z -----
—
® ®
READY (Input) 1 M
L ® e

Note R/W, M/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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Fig. 15-7 External VO Read Cycle (No Wait)

T T2 T
N
CLKOUT (Output) \ / / \§ / (—\_
— ®
BCYST (Output) '
|
— — e
IORD (Output) ®\( / [ @
A
A23 -AQ (Output) X(
N
Note /><‘_
> ® | |-
- ® [+~— @
4
DSTB (Output) \( /
®
@ —| ®
BUFEN (Output) wﬁ /
] @ la——
h
D15 -DO (Input) §<
Y,
— @ le——

D15-D0 (Output) ========-m=m=mmemeeme——a— e L e L L L e PR

READY (Input) \( 7/
L

- ®

Note R/W, M/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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CLKOUT (Output)

BCYST (Output)

JIOWR (Output)

A23 -A0 (Output)

Note

DSTB (Output)

MRD (Output)

BUFEN (Output)

D15 -DO (Output)

READY (Input)

Fig. 15-8 External /O Write Cycle (No Walt)

Y e

T2

T

I N

N
_.@
\
() @ |
/
K
— @ @
N
/I'N\
ey
e @,
"4
J @\<
@

Note R/W, M/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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Fig. 15-11 Input Setup & Input Hold Times

CLKOUT (Output) —/—_!X w—

NMI (Input)
INTPn (n.= 0 - 7) (Input)
CPRBUSY (Input)

—

Remark NMI, INTPO to INTP7, and CPBUSY can be input asynchronously with respect to CLKOUT.

Fig. 15-12 Bus Lock

werema /TN /T N/ N L

BUSLOCK (Output)

{(
))
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Fig. 15-13 Bus Sizing Cycle (No Walit)

T T2 T1, T

BCYST (Output) \ / \ /

A23-A0 (Output)

X

——— @
READY (Input) \T /
[
—]
B8S8/BS16 (Input) X
—_— @

Note R/W, M/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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Z‘_\_/_”\_/‘ \__/

HLDAK (Output)

CLKOUT (Cutput)

I
o

NI
N

Note

L N
~ ~
0
]
]
]
]
1
]
]
i
]
[}
(=4
[}
N
]
]
]
]
!
]
]
1
1
!

Ti Ti TI T/TI

CLKOUT (Outpuy _\_{L_\_/_\_/ 5I
|
HLDRQ (tnput) ; /_\

——bL _"

HLDAK (Output)

Note R/W, M/iO, BUSST2, BUSST1, BUSSTO, UBE (all output)
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NEC uPD70236A
Fig. 15-21 DMAU Timing (1)
T T2 T3 T4
CLKOUT (Output) \ /| \ /] \ F—/_\ / \
®
BCYST (Output) _\(
@)
® @ !
A23~A0 (Output) ;
Note 1
j@
DMAAK s
e e N /
© .
MRD \ 42’__
IORD (Output)
® & ®
®
%\% (Output) N | [Not2 \c / j
READY (intput) \ /

Notes 1. R/W, M/i0, BUSST2 to BUSSTO, UBE (all output)
2. In extended write mode, a low-level signal is output.

Remark DSTB and BUFEN are inactive.
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Fig. 15-23 DMAU Timing (3) (Cascade Mode)

CLKOUT (Output) \

{a) Normal Operation

/"

LG

3!

DMARQN (Input) V7
(n=0-3)
@
¢4
DMAAKnR (Output) 7
(n=0-3)
{(
R
Note

LC

)

Hi-Z

Note A23 to A0, UBE, MRD, MWR, IORD, IOWR, BUFEN, BCYST, DSTB

CLKOUT (Output) -\_/—59—\—/—59—\‘_/—9 m

Iq4

(b) With Refresh Cycle Inserted

L{

DMARQn (input)
(n=0-3)

L

47

DMAAKn (Output) 7
(n=0-3)

@

P2

K

N/

LL

3
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Fig. 15-25 Coprocessor Memory Read Cycle (No Walit)

1

“

T2

(T1,T1)

/N /

N\

T
CLKOUT (Output) \ /
@
BCYST (Output) \
;-
A23-A0 (Output) >§(
)|
®
MRD (Output) \
@
BUFEN (Output) \
\ )£
Note lx‘_
®
®
DSTB (Output
(Output) / \
.
READY (Input)

Note R/W, W/IO, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)

=L
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Fig. 15-26 Coprocessor Memory Write Cycle (No Walit)

™ TC T2 (T, TN

CLKOUT (Output) _\ (_/ l—\ (_/ L_\JZ L_\_/L_

®

BCYST (Output) __\ { A\
_

-
A23-A0 (Output) >§ 1}(
®

MWR (Output) \ / \
O]
BUFEN (Output) \r ;

®
Note Xr :X
o
® ®
@
DSTB (Output) / \r 1\2 \_
@
@

READY (Input) \r 7/

Note R/W, M/i0O, BUSST2, BUSST1, BUSSTO, UBE, AEX (all output)
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