NEC uPD70208H, 70216H

16. ELECTRICAL SPECIFICATIONS

—— Applied standard
The electrical characteristics shown below are applied to devices other than the old models conforming
to K mask.

Therefore, these characteristics are different from those conforming to the K mask. For the electrical
characteristics of the K mask, consult NEC.

“Others” in the table below means products conforming to the masks other than E, P, X, and M (but
conforming to the L mask).

16.1 AT 5 V OPERATION

OPERATING RANGE

E, P, X, M mask model | Others
uPD70208H, 70216H-10/12/16 Voo = 5V +£10%

#PD70208H, 70216H-20 -— | Voo = 5V 5%

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

Parameter Symbol Test Conditions Rating Unit
Supply voltage Voo -0.51t0 +7.0 A
input voltage Vi Voo =5V +10% ~0.5 to Voo+0.3 \'%
7 , 70216H-
Clock input voltage Vk (uPD70208H, 70216H-10/12/16) —0.5 to Voo+1.0 \
Voo =5V £10%
Output voltage Vo {uPD70208H, 70216H-20) -0.5 to Voo+0.3 \
Operating ambient temperature Ta -40 to +85 °C
Storage temperature Tag -65 to +150 °C

Cautions 1. Do not directly connect the output pins of two or more IC products and do not directly connect
the output pins to Voo or Vcc and GND. However, open-drain pins or open-coliector pins may be
connected directly. Moreover, an external circuit whose timing is designed to avoid output
collision can be connected to pins that go into a high-impedance state.

2. lfevenone of the above parameters exceeds the absolute maximum rating even momentarily, the
quality of the program may be degraded. Absolute maximum ratings, therefore, are the values
exceeding which the product may be physically damaged. Use the program keeping all the
parameters within these rated values.

The standards and conditions shown in DC and AC Characteristics below specify the range within
which the normal operation of the product is guaranteed.
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uPD70208H, 70216H

DC CHARACTERISTICS

{Ta = -40 to +85 °C, Voo = 5 V £10% (uPD70208H, 70216H-10/12/16), Voo = 5 V +5% (uPD70208H, 70216H-20))

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input voltage high Vi E.P. X, M Except RESET 2.2 Voo+0.3 v
masks ‘RESET 0.8 Voo Voo+0.3
Others Except RESET, 2.2 Voo+0.3
INTP1 to INTP7
RESET 0.8 Voo Voo+0.3
INTP1 to INTP? 2.4 Voo+0.3
input voitage low Va Except RESET -0.5 +0.8 v
RESET -0.5 0.2Voo
Clock input voltage high Vi 39 Voo+1.0 \
Clock input voltage low Vi -0.5 +0.6 v
Output voltage high Vou lon=-2,6 mA 0.7 Voo v
low = -100 A Voo - 0.4
Output voltage low Voo Except END/TC : lo. = 2.5 mA 0.4 \"
END/TC : low = 5.0 mA
Input leak current high hum Vi = Voo 10 uA
Input leak current low lu Except INTP : Vi=0V -~10 uA
INTP input current low fuir INTP input : Vi=0V -300 HA
Output leak current high [ Vo = Voo 10 uA
Output leak current low o Vo=0V ~-10 HA
Latch leak current high I Vi=3.0V -50 -300 HA
Latch leak current low o Vi=08V 50 300 A
Latch inversion current (L — H) hen 400 UA
Latch inversion current (H — L) he -400 A
Suppty currentNote loo E.P, X, M On operation 5.5 fx 9.0 fx mA
masks On standby (HALT) 156 | 2.5 fx
On standby (STOP) 50 HA
Others On operation 4.5 fx 6.0 fx mA
On standby (HALT) 1.5 fx 2.2 fx
On standby (STOP) 50 pA
Note The unit of values of constans 1.5, 2.2, 2.5, 4.5, 5.5, 6.0 and 9.0 is mA/MHz.
CAPACITANCE (Ta=25'C, Voo = 0 V)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input capacitance Ci fe = 1 MHz 10 pF
Input/output capacitance Cio 0 V other than test pin. 15 oF
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NEC pPD70208H, 70216H

AC CHARACTERISTICS

(1) uPD70208H, 70216H-10/12/16 (Ta = -40 to +85 °C, Voo = 5 V +10%) (1/3)
Output Pin Load Capacitance: Cu = 100 pF

uPD70208H-10 | pPD70208H-12 | uPD70208H-16
Parameter Symbol | uPD70216H-10 | uPD70216H-12 | uPD70216H-16 | Unit
MIN. |MAX.| MIN. |MAX.| MIN. [MAX.
External clock input cycle @ | tevx 50 DC 40 DC 31.25 DC ns
External clock input high-level width (Vk=3.0V) | @ | tow 19 18 12 ns
External clock input low-level width {Vke=1.5 V) @ |t 19 14 12 ns
External clock input rise time {1.5—3.0 V) @ | tx 5 5 5 ns
External clock input fall time (3.051.5 V) ® |tx 5 5 5 ns
Clock output cycle ® | tow 100 DC 80 DC 62.5 DC | ns
Clock output high-level width (Vox=3.0 V) @ | tkru 0.5tcvk-5 0.5tevk-5 0.5tcvk~5 ns
Clock output low-ievel width (Vou=1.5 V) ke 0.5tcvk-5 | 0.5tcvk-5 0.5tcvk~5 ns
Clock output rise time (1.5-3.0 V) ® |txa 5 5 5 ns
Clock output fall time (3.0-1.5 V) e 5 5 5 ns
CLKOUT delay time (vs. externai clock) @ | toxx 40 35 20 ns
Input rise time {(except external clock) (0.8—52.2 V) @ | 15 15 15 ns
Input fall time (except external ciock} (2.2—0.8 V) @ |t 10 10 10 ns
Output rise time E,P. X, M masks | @ | to 15 15 15 ns
{except CLKOUT) (0.8—2.2 V) | Others 10 10 10 | ns
Output fall time {(except CLKOUT) {2.2-0.8 V) @® | tor 10 10 10 ns
RESET setup time {vs. CLKOUT{)Note tsresk 20 20 | 20 ns
RESET hold time {vs. CLKOUT/)Note @ | tuxres 25 25 | 15 ns
RESOUT output delay time {vs. CLKOUT!) tDKRES 5 50 5 40 5 30 ns
READY inactive setup time (vs. CLKOUTT) tsAYLK 15 10 7 ns
READY inactive hold time {vs. CLKOUTT) @ | tukave 20 15 15 ns
READY active setup time (vs. CLKOUTT) @) | tsavmx 15 10 7 ns
READY active hold time (vs. CLKOUTT} @ | tukrvm 20 20 . 15 ns
NMI setup time {vs. CLKOUTT) @ | tsnm 15 15 15 ns-
POLL setup time (vs. CLKOUTT) @D | tspox 20 20 20 ns
Data setup time (vs. CLKOUT) @ | tsox 15 10 7 ns
Data hold time (vs. CLKOUT!) @ | tueo 5 5 5 ns
CLKOUT — address delay time @) | toxa 5 50 5 40 5 28 ns
CLKOUT — address hold time @ | thra 10 10 10 ns
CLKOUT! — PS delay time @ |toxe 5 50 5 40 5 30 | ns
CLKOUT! — PS float delay time @ | tewe 5 50 5 40 5 30 | ns
Address setup time (vs. ASTBU) G) | tsasT | texi-20 tek-10 txa~10 ns
CLKOUT! — address float delay time @ | trea tha 50 trka 40 thka 30 | ns
CLKOUT! — ASTBT delay time @ | toxsm 40 30 25 | ns

Note When reset with the minimum pulse width or when guaranteeing the RESOUT output timing.




NEC

uPD70208H, 70216H

(1) uPD70208H, 70216H-10/12/16 {Ta = —40 to +85 °C, Voo = 5 V +10%) {2/3)
CQutput Pin Load Capacitance: CL = 100 pF

uPD70208H-10 | uPD70208H-12 pPD70208H-16
Parameter Symbol puPD70216H-10 | uPD70216H-12 uPD70216H-16 | Unit
MIN. |MAX.] MIN. |MAX.] MIN. [MAX.
CLKOUTT — ASTB! delay time @D | toxsm 45 35 30 | ns
ASTB high-level width @9 |tsrst text-10 tea~10 tkk-10 ns
ASTB! — address hold time @8 |twsta | texu-20 taxn—10 k=10 ns
CLKOUT -» contro! 1Not® 1 delay time @) | toxens 5 60 5 50 5 40 ns
CLKOUT — control 2Note 2 dejay time 68 |toxer2 5 55 5 45 5 35 ns
Address float — RD{ delay time @ |toarn. 0 0 0 ns
CLKOUT! -5 RDJ delay time @ | tokaL 5 65 5 50 5 40 | ns
CLKOUT! — RDT delay time @ |tokan 5 60 5 45 5 35 | ns
RDT — address delay time @ | torma tevk—40 teve~20 tevk-10 ns
RD low-level width @ [t 2tcve—40 2tevk-20 2teve-20 ns
BUFENT — BUFR/W delay time (read cycle) @) |tosect | txa~-20 ta~10 trx—10 ns
CLKOUT! — data output delay time ® |[toxo 5 55 5 40 5 30 ns
CLKOUT{ — data fioat delay time @® |texo 5 55 5 40 5 30 ns
WR low-level width @ [tww | 2tevx-40 2teve-20 2tevk—20 ns
WRT = BUFENT or BUFR/WL. (write cycle) @ |tower | txa—20 trx-10 trx~10 ns
CLKOUTT - BS! delay time @ |toxe 5 55 5 40 5 30 ns
CLKOUT{ — BST delay time & | toxen 5 55 5 40 5 30 ns
HLDRQ setup time {vs. CLKOUT!) € | tswox 15 10 7 ns
CLKOUT! - HLDAK delay time € | toxma 5 80 5 50 5 40 ns
CLKOUTT — DMAAK delay time @ | toxwoa 5 55 5 45 5 3 | ns
CLKOUT. — DMAAK delay time (cascade mode) 6D |toxioa 5 80 5 70 5 55 ns
WR low-level width DMA expansion write | & [twwi | 2tcve-40 2tcvk-20 2tevk-20 ns
{DMA cycle) DMA normal write 60 | twwa2 teve—40 tevk-20 teve—15 ns
RDL, WRL delay time {vs. DMAAK/) ) |tooarw | txxu-30 txku-20 txkH—15 ns
DMAAKT delay time (vs. E—DT) tonpan | txx—30 tkxL~20 txxL~15 ns
ROT delay time (vs. WRT) towHRH 3 3 3 ns
TC output delay time (vs. CLKOUTT) tokreL 55 45 35 | ns
TC OFF delay time (vs. CLKOUTT) toxTce 55 45 35 | ns
TC tow-level width € |trere | teve=15 teve-10 teve-10 ns
TC pull-up delay time (vs. CLKOUTT) toxTew Note 3 Note 4 Note 4| ns
END setup time (vs. CLKOUTT) € | tseox 30 25 20 ns
END low-level width teDEDL 80 65 50 ns
DMARQ setup time {vs. CLKOUTT) © | tsoox 30 20 15 ns
INTPn low-level width tipeL 80 80 80 ns
RxD setup time {vs. SCU internal clockl) tsax 500 500 500 ns

Notes 1.
2.
3.
4.

MWR and IOWR signals in DMA cycle

MWR and IOWR signals in BUFEN, BUFR/W, INTAK, REFRQ and CPU cycles.
texn+2teve— 10 (Reference value when a 1.1-kQ pull-up resistor is connected.)
teeu+2tevk — 5 (Reference value when a 1.1-kQ pull-up resistor is connected.)
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NEC ©PD70208H, 70216H

(1) uPD70208H, 70216H-10/12/16 {Ta = -40 to +85 °C, Voo = 5 V +10%) (3/3)

Output Pin Load Capacitance: CL = 100 pF

#PD70208H-10 | pPD70208H-12 | uPD7G208H-16
Parameter Symbol | ,,pD70216H-10 | PD70216H-12 | wPD70216H-16 | Unit

MIN. [MAX.] MIN. |MAX.[ MIN. |MAX.
tHRX 500 500 500 ns

RxD hold time {vs. SCU internal clock!)
CLKOUT! — SRDY delay time

TOUT1! — TxD delay time

TCTL2 setup time {vs. CLKOUTJ}
TCTL2 setup time (vs. TCLKT)

TCTL2 hold time (vs. CLKOUTY)

toKSR 100 100 100 ns
| torx 200 200 200 ns
tsGk 40 40 40 ns
tsGTx 40 40 40 ns
tHKG 80 80 80 ns

@

@

@

@

@
TCTL2 hold time {vs. TCLKT) @B | tures 40 40 40 ns
TCTL2 high-tevel width @ | tea 40 40 40 ns
TCTL2 fow-level width @ |tea 40 40 40 ns
TOUT output delay time (vs. CLKOUTY) @ | toxro 150 150 150 ns
TOUT output delay time {vs. TCLKJ) @ |torcro 100 100 100 | ns
TOUT output delay time {vs. TCTL2l) toTo 90 90 90 ns
TCLK rise time @& |t 25 25 25 ns
TCLK fall time € | trer 25 25 _ 25 ns
TCLK high-level width & | trerxn 45 40 30 ns
TCLK low-level width @ TrRTKL 45 40 30 ns
TCLK cycte & |torm 100 DC 80 DC 62.5 DC | ns
Access intervalNote 1 ta 2tcve-40 2teve-25 2tcve-20 ns
REFRQT delay time (vs. MRDT)Note 2 @) | torowmn | txki~30 tkke-15 txki—10 ns
RESET puise widthNote 3 tWRESL 4teve 4tcvk 4tcvx ns

Notes 1. Specification to guarantee read/write recovery time for /O device.

2. Specification to guarantee that REFRQT is always later than MRDT.
Only guaranteed when the EREF bit of the SCTL register is 0.

3. The oscillation stabilization time must be added when the power-ON reset or STOP mode has been
released. Because the oscillation stabilization time varies depending on the characteristics of the
oscillator and oscillation circuit used, evaluate the oscillation stabilization time with the oscillator and
oscillation circuit actually used.
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NEC uPD70208H, 70216H

(2) pPD70208H, 70216H-20 (Ta = -40 to +85 °C, Vop = 5 V £5%) (1/3)

Output Pin Load Capacitance: CL = 100 pF

pPD70208H-20
Parameter Symbol pPD70216H-20 | Unit
MIN. |[MAX.

External clock input cycle @ | tevx 25 DC ns
External clock input high-level width (Vku=3.0 V) @ | to 10 ' ns
External clock input low-ievel width (Viu=1.5 V) @ |t 10 ns
External clock input rise time (1.553.0 V) ® | txn 5 ns
External clock input fall time {3.0-51.5 V) ® |t 5 ns
Clock output cycle teve 50 DC ns
Clock output high-level width (Vor=3.0 V) @ | taxn | 0.5tcve-5 ns
Ciock output low-ievel width (Vo.=1.5 V) trxL 0.5tcve~5 ns
Clock output rise time (1.56—3.0 V) ® | txn 5 ns
Clock output fall time (3.0-31.5 V) ter 5 ns
CLKOUT delay time (vs. external clock) @ | toxx 20 ns
Input rise time (except external clock) (0.8—-2.2 V) @ | 15 ns
Input fall time (except external clock) {2.2—0.8 V) @ |t 10 ns
Output rise time (except CLKOUT) (0.8—-2.2 V) @ | ton 10 ns
Output fall time {except CLKOUT) (2.2—0.8 V) @ | tor ' 10 ns
RESET setup time (vs. CLKOUT{)Note @8 | tsresx 20 ns
RESET hold time (vs. CLKOUT{)Note @ | tuxres | 10 ns
RESOUT output delay time (vs. CLKOUTL) @8 | toxses 5 25 ns
READY inactive setup time (vs. CLKOUTT) tsavix 7 ns
READY inactive hold time {vs. CLKOUTT) @ | tueave 10 ns
READY active setup time {vs. CLKOUTT) @) | tsrvmx 7 ns
READY active hold time {vs. CLKOUTT) @ | tueavn 10 ns
NMI setup time {vs. CLKOUTT) @ | tsnm 10 | ns
POLL setup time (vs. CLKOUTT) @) | tsox 20 ns
Data setup time (vs. CLKOUT!) @ | tsox 7 ns
Data hold time (vs. CLKOUT!) @ | tuxo 5 ns
CLKOUT — address delay time @ | toxa 5 25 ns
CLKOUT — address hold time @9 | tuka 10 ns
CLKOUT | — PS delay time @ | toxe 5 30 ns
CLKOUT | — PS float delay time @ | teee 5 30 ns
Address setup time (vs. ASTB!) @) | tsast txxi-10 ns
CLKOUT | — address float delay time @ | trea thka 25 ns
CLKOUT 1 — ASTB T delay time @ | toxsme 20 ns
CLKOUT T — ASTB | delay time (39 | toxsme 20 ns
ASTB high-level width @ | tstst txx-10 ns

Note When reset with the minimum pulse width or when guéranteeing the RESOQUT output timing.
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NEC uPD70208H, 70216H

* {2) pPD70208H, 70216H-20 (Ta = —-40 to +85 °C, Vpo = 5 V +5%) (2/3)
Output Pin Load Capacitance: CL = 100 pF

1PD70208H-20
Parameter Symbol uPD70216H-20 | Unit
MIN. [MAX.
ASTB | — address hold time @ [twsta | kw10 ns
CLKOUT — control 1Note 1 dejay time @ |toxers 5 25 | ns
CLKOUT — control 2Note 2 dejay time @ |toxem 5 30 | ns
Address float — RD | delay time @ |toarn 0 ns
CLKOUT { — RD | delay time @ [toxaL 5 25 | ns
CLKOUT | — RD T delay time @ |toxen 5 28 | ns
RD T — address delay time @ |torua teve-5 ns
RD low-level width @ |tar 2tcvk-15 ns
BUFEN T — BUFRW delay time (read cycle) @9 |tosect | tkx-10 ns
CLKOUT | — data output delay time @ |toxo 5 25 ns
CLKOUT | — data float delay time @ |texo 5 25 ns
WR low-level width @ |tww 2tcvk-15 ns
WR T — BUFEN T or BUFRW . (write cycle) @ |tower | txe-10 ns
CLKOUT T — BS | delay time @ |toxe. 5 30 ns
CLKOUT | - BS T delay time ©0) |toxsn 5 25 ns
HLDRQ setup time (vs. CLKOUT 1) €D |tswox 7 ns
CLKOUT | — HLDAK delay time € |toxwa 5 25 ns
CLKOUT T — DMAAK delay time @ |tokwoa 5 25 | ns
CLKOUT | — DMAAK delay time (cascade mode) 6 | toxioa 5 45 | ns
WR low-level width {DMA cycle) DMA expansion write 5 | twwn 2tcvk~-15 ns
DMA normal write 0 |tww2 tcvk-15 ns
RD L, WR ! delay time (vs. DMAAK .) € | toosrw| tkxw-10 ns
DMAAK T delay time {vs. RD T) ®0 | torwoan| tkki=10 ns
RD T delay time (vs. WR T) tOWHRH 3 ns
TC output delay time (vs. CLKOUT T) tokTeL 25 ns
TC OFF detay time (vs. CLKOUT T) toxTcr 25 | ns
TC low-level width ® [trerer [ tee-10 ns
TC pull-up delay time {vs. CLKOUT T) ® |toxrew Note 3| ns
END setup time {vs. CLKOUT T) @ |tseox 20 ns
END low-level width tepeoL 40 ns
DMARQ setup time (vs. CLKOUT T) tspax 10 ns
INTPn low-level width € |tere 60 ns
RxD sétup time {vs. SCU internal clock {) © | tsex 500 ns
RxD hold time {vs. SCU internal clock 1) tHRX 500 ns
CLKOUT | — SRDY delay time GO | toxsk 100 | ns

Notes 1. MWR and IOWR signals in DMA cycle
2. MWR and IOWR signals in BUFEN, BUFR/W, INTAK, REFRQ, and CPU cycles
3. tkkn + 2tcvk = 5 (reference value when a 1.1-kQ puli-up resistor is connected)
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{2) puPD70208H, 70216H-20 (Ta = -40 to +85 °C, Voo = 5 V +5%) (3/3)

Qutput Pin Load Capacitance: C. = 100 pf

HPD70208H-20
Parameter Symbol pPD70216H-20 | Unit
MIN. |MAX.

TOUT1 | - TxD delay time @ |[torx 200 | ns
TCTL2 setup time {vs. CLKOUT 1) @ |tsox 40 ns
TCTL2 setup time {vs. TCLK T @ [rsox 40 ns
TCTL2 hold time {vs. CLKOUT l) @) [tuxs © 80 ns
TCTL2 hold time {vs. TCLK T) ® |t 40 ns
TCTL2 high-level width @ |[teoH 40 ns
TCTL2 low-level width @ |tea 40 ns
TOUT output delay time (vs. CLKOUT 1) @ |tokro 150 | ns
TOUT output delay time (vs. TCLK ) @ |torcro 100 | ns
TOUT output delay time {vs. TCTL2 1) € |toero 90 ns
TCLK rise time €& |twxa 25 | ns
TCLK fall time 6 |trxe 25 ns
TCLK high-level width & |treren 23 ns
TCLK low-level width & |trem 23 ns
TCLK cycle & |tor 50 -| DC | ns
Access intervalNote 1 ® |t 2tevk-15 ns
REFRQ T delay time (vs. MRD T)Note 2 € |torowan| tkxi~10 ns
RESET pulse widthNote 3 @ [twres. |  4tevx ns

Notes 1. This rating is to guarantee the read/write recovery time for the 1/O device.
2. Thisrating is to guarantee that REFRQ T is always behind MRD T, and guaranteed only when the EREF

bit of the STCL register is 0.

3. The oscillation stabilization time must be added when the power-ON reset or STOP mode has been
released. Because the oscillation stabilization time varies depending on the characteristics of the
oscillator and oscillation circuit used, evaluate the oscillation stabilization time with the oscillator and

oscillation circuit actually used.
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*

RECOMMENDED OSCILLATION CIRCUIT
The clock input circuits (1) and (2) shown below are recommended.

(1) Ceramic resonator connection (Ta = ~40 to +85 °C, Voo = 5 V +10% (:PD70208H, 70216H-10/12/16), Voo =5 V

5% {¢PD70208H, 70216H-20))

Recommended
Manufacturer| Frequency Product Name Constant
{fxx) [MHz]
C1lpFl | C2[pF]
Murata Mfg. 40 CSA40.00MXZ040 3 3
Co.. Ltd. 32 CSA32.00MXZ040 5 5
25 CSA25.00MXZ040 5 5
20 CSA20.00MXZ040 10 10
TDK 32 FCR32.0M2G 5 5
Corporation 25 FCR25.0M2G 5 5
20 FCR20.0M2G 10 10

Cautions 1. The oscillation circuit should be as close as possible to the X1 and X2 pins.
2. No other signal lines should pass through the shaded area.
3. For matching between V40HL, V50HL and resonator, the efficient evaluation should be

carried out.

(2) External clock input
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External Clock

: High-speed
é CMOS

inverter

or
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Inverter
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Caution The high-speed CMOS inverter should be as close as possible to the X1 and X2 pins.




NEC uPD70208H, 70216H
16.2 AT 3 V OPERATION
OPERATING RANGE *
E, P, X, M masks | Others
#PD70208H, 70216H-10/12/16 Voo = 3V +10%
4iPD70208H, 70216H-20 — ] Voo = 3V £10%
ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)
Parameter Symbol Test Conditions Rating Unit
Supply voitage Vop -0.5t0 +7.0 \Y
Input voltage Vi -0.5 to Voo+0.3 \
Clock input voltage Vk Voo= 3V +10% -0.5 to Voo+1.0 v
Output voltage Vo -0.5 to Voo+0.3 \Y%
Operating ambient temperature Ta -40 to +85 °C
Storage temperature Tsg -65 to +150 °C

Cautions 1. Do not directly connect the output pins of two.or more IC products and do not directly connect
the output pins to Voo or Vcc and GND. However, open-drain pins or open-collector pins may be
connected directly. Moreover, an external circuit whose timing is designed to avoid output
collision can be connected to pins that go into a high-impedance state.

2. Ifeven one of the above parameters exceeds the absolute maximum rating even momentarily, the
quality of the program may be degraded. Absolute maximum ratings, therefore, are the values
exceeding which the product may be physically damaged. Use the program keeping all the
parameters within these rated values.
The standards and conditions shown in DC and AC Characteristics below specify the range within

which the normal operation of the product is guaranteed.
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NEC ©PD70208H, 70216H
DC CHARACTERISTICS (Ta = -40 to +85 °C, Voo = 3 V £10%)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input voltage high VM Except RESET 0.7 Voo Voo+0.3 v
RESET 0.8 Voo Voo+0.3
Input volitage low Vi Except RESET -0.5 0.2 Voo \Y;
RESET
Clock input voltage high Vik 0.8 Voo Voo+0.5 Vv
Clock input voltage low Vi -0.5 0.2 Voo v
Output voltage high Vou low=-2.5 mA 0.7 Voo \Y}
low = ~100 uA Voo - 0.4
Output voltage low Vou Except END/TC : lo. = 2.5 mA 0.4 v
END/TC : loL = 5.0 mA
Input leak current high IuK Vi = Voo 10 HA
Input leak current low I Vi=0V : Except INTP -10 uA
INTP input current low (s Vi=0V : INTP input -300 pA
Output leak current high leon Vo = Voo 10 HA
Output leak current low lot Vo=0V -10 HA
Latch ieak current high fun Vi=3.0V -50 -300 HA
Latch leak current low e Vi=08YV 50 300 A
Latch inversion current (L — H) [0 400 A
Latch inversion current (H — L} hee ~400 A
Supply currentNote loo E, P, X, M | On Operation 3.0 fx 5.5 fx mA
masks | On standby (HALT) 0.9 fx 1.5 fx
On standby (STOP) 30 HA
* Others On Operation 2.5 fx 4.0 fx mA
* On standby (HALT) 0.9 fx 1.5 fx
* On standby (STOP) 30 HA
Note The unit of constan values 0.9, 1.5, 2.5, 3.0, 4.0 and 5.5 is mA/MHz.
* CAPACITANCE (Ta = 25°C, Voo = 0 V)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input capacitance Ci fc = 1 MHz 10 pF
Input/output capacitance Cio 0V other than test pin. 15 pF
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- AC CHARACTERISTICS

(1) uPD70208H, 70216H-10/12/16 (Ta = —40 to +85 °C, Voo = 3 V £10%) (1/3)
Output Pin Load Capacitance: CL = 100 pF

pPD70208H-10 | pPD70208H-12 | uPD70208H-16
Parameter Symbol uPD70216H-10 | pPD70216H-12 pPD70216H-16 | Unit
" MIN. |[MAX.[ MIN. |[MAX.| MIN. |MAX.
External clock input cycle @ | towx. 100 DC 83 DC | 625 | DC | ns
Externat clock input high-level width (Vku=0.8 Voo) @ | txw 40 30 20 ns
External clock input low-level width (Vk=0.2 Voo) @ |« 40 30 20 ns
Externa! clock input rise time (0.2 Voo—0.8 Voo) @ | txa 10 10 10 ns
External clock input fall time (0.8 Voo—0.2 Voo) | ® | txe 10 10 10 | ns
Clock output cycle tov 200 oc 166 DC 125 DC | ns
Clock output high-level width (Von=0.7 Voo) @ |ten | 0.5tove=7 0.5tcve~7 0.5teve-7 ns
Clock output low-level width (Voi=0.2 Voo) RKL 0.5tcvi-7 0.5tcvk~7 0.5tcve-7 ns
Clock output rise time (0.2 Voo—0.7 Voo) ® | txn 7 7 7 ns
Clock output fall time (0.7 Voo—0.2 Voo) txe 7 7 7 ns
CLKOUT delay time (vs. external clock)} @ | toxx 75 65 55 ns
Input rise time {except external clock) (0.2 Voo—0.7 Voo) @ | tn 20 20 20 ns
Input fall time (except external clock) (0.7 Voo—0.2 Voo} @ | te 12 12 12 ns
Output rise time (except CLKOUT) (0.2 Voo—0.7 Voo) @ | ton 20 20 20 ns
Output fali time (except CLKOUT) (0.7 Voo—0.2 Voo) ® | tor 12 12 12 ns
RESET setup time (vs. CLKOUT/{)Note @9 | tsresx 25 25 25 ns
RESET hold time {vs. CLKOUT/)Note @ |twwes | 35 35 35 ns
RESOUT output delay time (vs. CLKOUTL) @ | toxses 5 80 5 70 5 60 | ns
READY inactive setup time (vs. CLKOUTT) tSRYLK 20 20 15 ns
READY inactive hold time (vs. CLKOUTT) @ | tueave 30 30 25 ns
READY active setup time (vs. CLKOUTT) @) | tsavux 20 20 15 ns
READY active hold time {vs. CLKOUTT) @ | tuxrvn 30 30 25 ns
NMI setup time {vs. CLKOUTT) @ | tsnm 15 15 15 ns
POLL setup time {vs. CLKOUTT) @9 | tsporx 20 20 20 ns
Data setup time (vs. CLKOUT.) @ | tsox 20 20 15 ns
Data hold time (vs. CLKOUT!) @ | tueo 5 5 ns
CLKOUT - address delay time @ | toxa 75 5 65 5 56 | ns
CLKOUT > address hold time @ |t 10 10 10 ns
CLKOUT! - PS delay time @ |toxe 5 80 5 0 5 60 | ns
CLKOUT! — PS float delay time @ | texe 5 80 5 70 5 60 ns
Address setup time (vs. ASTBl) @) [tsasT | tex-30 txxi-30 txxi-30 ns
CLKOUT! — address float delay time @ | trxa 5 80 5 70 5 60 ns
CLKOUT! — ASTBT delay time @ |toxsm| 5 65 5 55 5 4 | ns
CLKOUTT - ASTB! delay time @) | toxsT 5 70 5 60 5 50 | ns
ASTB high-level width 39 | tstsT teke~10 teki—-10 txxe—10 ns

Note When reset with the minimum pulse width or when guaranteeing the RESOUT output timing.
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NEC uPD70208H, 70216H

{1) pPD70208H, 70216H-10/12/16 (Ta = ~40 to +85 °C, Voo = 3 V £10%) {2/3)

Output Pin Load Capacitance: CL = 100 pF

uPD70208H-10 | pPD70208H-12 | uPD70208H-16
Parameter Symbol | pPD70216H-10 | uPD70216H-12 | uPD70216H-16 | Unit
MIN. |MAX.| MIN. [MAX.| MIN. [MAX.

ASTBL - address hold time @ | tusta | texn-30 trxr—-30 tkxn-20 ns
CLKOUT — control 1Note 1 dejay time @ | toxem 5 90 5 80 5 70 ns
CLKOUT — control 2Note 2 delay time @ | toker: 5 80 5 70 5 60 ns
Address float — RD{ delay time ® | toarme 0 0 0 ns
CLKOUT. —» RD{ delay time @ | tokaL 5 95 5 85 5 75 ns
CLKOUT!L — RDT delay time @ | toxn 5 90 5 80 5 70 | ns
RDT — address delay time @ |tomna | tovk=70 tcve—60 tcvk-50 ns
RD low-level width ® |ten 2tevk-70 2tcve-60 2tov-50 ns
BUFENT — BUFRW delay time (read cycle) @ | tosecr | trc-30 tkxe—30 tkke—20 ns
CLKOUT! — data output delay time ® | toxo 5 80 5 70 5 60 ns
CLKOUT. — data fioat delay time trko 5 80 5 70 5 60 ns
WR low-level width @ |tww | 2tew-50 2tcvk-50 2tcve—40 ns
WRT - BUFENT or BUFR/W. (write cycle) ® |tower | tkx-30 txki-30 treL-20 ns
CLKOUTT — BS! delay time toxaL 5 80 5 70 5 60 | ns
CLKOUT. — BST delay time 69 | toxen 5 80 5 70 5 60 | ns
HLDRQ setup time (vs. CLKOUT!} 6D | tswox 25 25 20 ns
CLKOUT! — HLDAK delay time 62 | toxra 5 90 5 80 5 70 ns
CLKOUTT - DMAAK delay time © | toxuoa 5 80 5 70 5 60 ns
CLKOUT! — DMAAK delay time (cascade mode) 69 | toxioa 5 110 5 100 5 9 | ns
WR low-level width DMA expansion write | 8 | tww: | 2tcve-50 2tevk-50 2tcve-40 ns
(DMA cycle} DMA normal write 6 | tww: tcvk~60 tovk-50 tovx—40 ns
RD. WRL delay time (vs. DMAAK/L} @ tooarw | txkn—40 txku—40 txxn—30 ns
DMAAKT delay time (vs. RDT) © | tonroar | trxL-40 ‘ tkxL—40 trx-30 ns
RDT delay time (vs. WRT) & | townrn 5 5 5 ns
TC output delay time (vs. CLKOUTT) toxree 5 80 5 70 5 60 | ns
TC OFF delay time (vs. CLKOUTT) tokTer 5 80 5 70 5 60 | ns
TC low-level width € | trere tcvx-25 tcvk—25 teve-15 ns
TC puli-up delay time (vs. CLKOUTT) @ | toxren Note 3 Note 4 Note 4| ns
END setup time (vs. CLKOUTT) tseox 45 40 35 ns
END low-level width @ | teoeot 140 120 100 ns
DMARQ setup time {vs. CLKOUTT) tsoak 45 40 35 ns
INTPn low-level width € | tew 100 100 100 ns
RxD setup time (vs. SCU internal clockd) tsrx 1000 1000 1000 ns
RxD hold time {vs. SCU internal clockd) © | tuax 1000 1000 1000 ns
CLKOUT! — SRDY delay time @ | toxsn 150 150 150 | ns

Note 1. MWR and iOWR signals in DMA cycle
2. MWR and IOWR signals in BUFEN, BUFR/W, INTAK, REFRQ and CPU cycies.
3. txxn+2tevk— 20 (Reference value when a 1.1-kQ pull-up resistor is connected)
4. tn+2tove — 10 (Reference value when a 1.1-kQ pull-up resistor is connected)
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NEC uPD70208H, 70216H

(1) wuPD70208H, 70216H-10/12/16 (Ta = —40 to +85 °C, Voo = 3 V £10%) (3/3)

Output Pin Load Capacitance: CL = 100 pF

uPD70208H-10 | pPD70208H-12 | uPD70208H-16
Parameter Symbol | uPD70216H-10 | pPD70216H-12 | uPD70216H-16 | Unit
MIN. |[MAX.] MIN. |MAX.| MIN. [MAX.

TOUT1l— TxD delay time @ | tomx 500 500 500 ns
TCTL2 setup time (vs. CLKOUTI) @ | tsox 50 50 50 ns
TCTL2 setup time (vs. TCLKT) @ |tserx 50 50 50 ns
TCTL2 hold time (vs. CLKOUT!) @ |tuxs 100 100 100 ns
TCTL2 hold time (vs. TCLKT) @ |tres 50 50 50 ns
TCTL2 high-level width @® | too 50 50 50 ns
TCTL2 low-level width @ |toa 50 50 50 ns
TOUT output delay time {vs. CLKOUT!) @ | toxvo 200 200 200 ns
TOUT output delay time (vs. TCLKL) @ | torcro 150 150 150 | ns
TOUT output delay time (vs. TCTL2)) ® | toero 120 120 120 ns
TCLK rise time €D | ta 25 25 25 ns
TCLK fall time & |t 25 25 25 ns
TCLK high-level width & | treren 60 55 50 ns
TCLK low-level width € | trxre 60 55 50 ns
TCLK cycle ® |tox 200 DC 166 DC 125 DC ns
Access intervaiNote 1 ® |t 2tevk-70 2tevk-80 2tevk-50 ns
REFRQT delay time (vs. MRDT)Note 2 @ | torowen | txki=50 tex—-40 tkki-30 ns
RESET pulse widthNote 3 ® |twrest | 4towx 4tcvx Atcvk ns

Notes 1. Specification to guarantee read/write recovery time for I/O device.

2. Specification to guarantee that REFRQT is always later than MRDT.
Only guaranteed when the EREF bit of the SCTL register is 0.

3. The oscillation stabilization time must be added when the power-ON reset or STOP mode has been
released. Because the oscillation stabilization time varies depending on the characteristics of the
oscillator and oscillation circuit used, evaluate the oscillation stabilization time with the oscillator and
oscillation circuit actually used.
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* (2) PD70208H, 70216H-20 (Ta = —40 to +85 °C, Voo = 3 V +10%) (1/3)

QOutput Pin Load Capacitance: CL = 100 pF

PD70208H-20
Parameter Symbol ©PD70216H-20 | Unit
MIN. |MAX.
External clock input cycle ‘@ | tevx 50 DC ns
External clock input high-level width (Vkn=0.8 Voo) @ | txoxw 19 ns
External clock input low-level width (Vki=0.2 Voo} ® | txa 19 ns
External clock input rise time {0.2 Voo—0.8 Vob) ® | txa 5 ns
External clock input fall time (0.8 Voo—0.2 Vop) ® | txe 5 ns
Clock output cycie ® | tewx 100 DC ns
Clock output high-level width (Vou=0.7 Voo) @ |tk | 0.5tcvx=7 ns
Clock output low-level width (VoL=0.2 Voo) et | 0.5tcvx=7 ns
Clock output rise time (0.2 Voo—0.7 Vob) ® | e 7 ns
Clock output fall time (0.7 Voo—0.2 Voo) e 7 ns
CLKOUT delay time (vs. external clock} @D | toxx 45 ns
Input rise time (except external clock) {0.2 Voo—0.7 Voo) @ | tw 15 ns
Input falt time (except external clock) (0.7 Voo—30.2 Vo) | e 10 ns
QOutput rise time {except CLKOUT) (0.2 Voo—0.7 Voo) tor 15 ns
Output fall time (except CLKOUT) (0.7 Vop—0.2 Voo) ® | tor 10 ns
RESET setup time {vs. CLKOUT/)Note tsREsK 25 ns
RESET hold time (vs. CLKOUT/)Note @ | tacres | 25 ns
RESOUT output delay time {vs. CLKOUTL) @® | toxees 5 50 ns
READY inactive setup time (vs. CLKOUTT) tsRvik 15 ns
READY inactive hold time {vs. CLKOUTT) @ | tuxave 20 ns
READY active setup time (vs. CLKOUTT) @) | tsrvmx 15 ns
READY active hold time (vs. CLKOUTT) @ | tuxavw 20 ns
NMI setup time (vs. CLKOUTT) @ | tswm 15 ns
POLL setup time (vs. CLKOUTT) @ | tspoux 20 ns
Data setup time (vs. CLKOUT!) @ | tsox 15 ns
Data hold time (vs. CLKOUT!) @ | tuxo 5 ‘ ns
CLKOUT — address delay time @) | toxa 5 50 ns
CLKOUT -» address hold time tHKA 10 ns
CLKOUT | - PS delay time toxp 5 50 ns
CLKOUT | — PS float delay time @0 | tree 5 50 ns
Address setup time (vs. ASTB) @) | tsast | tek-20 ns
CLKOUT | — address fioat delay time 3 | teca thka 50 ns
CLKOUT | — ASTB T delay time @ | toxkstw 40 ns
CLKOUT T — ASTB | delay time Gd | toxste 45 ns
ASTB high-level width 39 | tstsT tkxi~10 ns

Note When reset with the minimum pulse width or when guaranteeing the RESOUT output timing.
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uPD70208H, 70216H

(2) pPD70208H, 70216H-20 (Ta = -40 to +85 °C, Voo = 3 V £10%) (2/3)

Output Pin Load Capacitance: CL = 100 pF

uPD70208H-20
Parameter Symbol puPD70216H-20 | Unit
MIN. |MAX.

ASTB | — address hold time @9 {tusta | txkn-20 ns
CLKOUT - control 1Note 1 deiay time @) |toxen 5 60 | ns
CLKOUT — control 2Note 2 dejay time @ |toxen 5 55 | ns
Address float - RD | delay time ® |toarne ] ns
CLKOUT | — RD ! delay time @ |toxn 5 65 | ns
CLKOUT 1 — RD T delay time ® | toxan 5 60 | ns
RD T — address delay time @ |tomwa tcvk-40 ns
RD low-level width @ |tee 2tcvk-40 ns
BUFEN T — BUFR/W delay time (read cycle) @ [tosect | tex-20 ns
CLKOUT | — data output delay time @ |toxo 5 55 | ns
CLKOUT | — data fioat delay time teko 5 55 ns
WR low-level width @ |tww | 2tox-40 ns
WR T - BUFEN T or BUFR/W J (write cycle) @ [tower | tkxe—20 ns
CLKOUT T — 8BS | delay time @ | toxe: 5 55 | ns
CLKOUT | — BS T delay time € |toxen 5 55 | ns
HLDRQ setup time {vs. CLKOUT ) 6D |tsHox 15 ns
CLKOUT | — HLDAK delay time & | toxua 5 60 ns
CLKOUT T - DMAAK delay time 6 | toxroa 5 55 ns
CLKOUT | — DMAAK delay time (cascade mode) 69 | toxcoa 5 80 | ns
WR low-level width (DMA cycle) DMA expansion write @ twwi 2tcvk~40 ns

DMA normal write ® [twwz | tove-40 ns
RD L, WR | delay time (vs. DMAAK 1) ® |tooarw| txkn-30 ns
DMAAK T delay time (vs. RD T) torspan|  tkk—30 ns
RD T delay time (vs. WR T) @9 |townrn 3 ns
TC output delay time (vs. CLKOUT T) toxTeL 55 ns
TC OFF delay-time {vs. CLKOUT T} tokTcF 55 ns
TC low-level width € | treree tevk-15 ns
TC pull-up delay time {vs. CLKOUT T) tokreH Note 3| ns
END setup time {vs. CLKOUT T) & | tseox 30 ns
END low-level width @ TEDEDL 80 ns
DMARQ setup time {vs. CLKOUT T) €0 | tsoax 30 ns
INTPn low-level width €& |t 80 ns
RxD setup time {vs. SCU internal clock i) tsmx 500 ns
RxD hold time (vs. SCU internal clock 1) tHRX 500 ns
CLKOUT { — SRDY delay time @ | toxsn 100 | ns

Notes 1. MWR and IOWR signais in DMA cycle

2. MWR and IOWR signals in BUFEN, BUFR/W, INTAK, REFRQ, and CPU cycles
3. tkxn + 2tcvk ~ 10 {reference value when a 1.1-kQ pull-up resistor is connected)
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uPD70208H, 70216H

*

{2) uPD70208H, 70216H-20 (Ta = —40 to +85 °C, Vop = 3 V +10%) (3/3)

Output Pin Load Capacitance: CL = 100 pF

#PD70208H-20
Parameter Symbol uPD70216H-20 | Unit
MIN. |MAX.

TOUT1 4 - TxD delay time @ [torx 200 | ns
TCTL2 setup time {vs. CLKOUT 1) @ |tsox 40 ns
TCTL2 setup time (vs. TCLK T) @ |tserx 40 ns
TCTL2 hold time (vs. CLKOUT 1} @ |tuxe 80 ns
TCTL2 hoid time (vs. TCLK T) @ |tirs 40 ns
TCTL2 high-level width {9 |teem 40 ns
TCTL2 low-level width @ |toa 40 ns
TOUT output delay time (vs. CLKOUT 1) @@ |toxro 150 | ns
TOUT output delay time {vs. TCLK 1} @9 |torxro 100 | ns
TOUT output delay time (vs. TCTL2 1} togTo 9 | ns
TCLK rise time € [tra 25 | ns
TCLK fall time @ [t 25 | ns
TCLK high-level width trcTin 45 ns
TCLK low-level width treme 45 ns
TCLK cycle tevTk 100 DC ns
Access intervatNote 1 ® |t 2tcve-40 ns
REFRQ T delay time (vs. MRD T)Note 2 toraHmn | tkx-30 ns
RESET pulse widthNote 3 @ |twaesy Atcvk ns
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Notes 1. This rating is to guarantee the read/write recovery time for the I/O device.
2. This rating is to guarantee that REFRQ T is always behind MRD T, and is guaranteed only when the

EREF bit of the STCL register is 0.

3. The oscillation stabilization time must be added when the power-ON reset or STOP mode has been
released. Because the oscillation stabilization time varies depending on the characteristics of the
oscillator and oscillation circuit used, evaluate the oscillation stabilization time with the oscillator and

oscillation circuit actually used.




NEC uPD70208H, 70216H

RECOMMENDED OSCILLATION CIRCUIT
The clock input circuits (1) and (2) shown below are recommended.

{1) Ceramic resonator connection {Ta = —40 to +85 °C, Voo = 3 V +10%Note)

X1 X2

{0k

Recommended
Manufacturer | Freauency Product Name Constant
{fxx) IMHz]
C1(pFl | C2(pFI
Murata Mfg. 20 CSA20.00MXZ040Note 10 10
Co., Ltd. ] CSA16.00MXZ040 15 15
1
CSA16.00MXWOC3 - -
CSA12.5MTZ 30 30
125
CSA12.5MTW - -
o CSA10.0MTZ 30 30
1
CST10.0MXW - -
TDK 20 FCR20.0M2G 10 10
Corporation 16 FCR16.0M2G 15 15
10 FCR10.0MC - -

Note Use the CAS20.00MXZ040 within the range of Voo = 2.9 to 3.3 V.
Cautions 1. The oscillation circuit should be as close as possible to the X1 and X2 pins.
2. No other signal lines should pass through the shaded area.

3. V40HL, V50HL and resonator matching requires careful evaluation.

(2) External clock input

X1 X2 | X1 X2

4DO__] Open
) or
High-speed .
; N C;leSp «—— High-speed

Inverter CMOS
Inverter

External Clock External Clock

Caution The high-speed CMOS inverter should be as close as possible to the X1 and X2 pins.
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AC Test input Waveform (Except X1 and X2) (at 5 V operation)

24V
22V Test 22V
08V = points < 08V

04V

AC Test Output Test Points {at 5 V operation)

22V Test 22V
>< 0.8V points < 08V

AC Test Input Waveform (Except X1 and X2) {at 3 V operation)

0.8 Voo
Q.7 VDD Test < 0.7 Voo
0.2 Voo Doints 0.2 Voo

04V

AC Test Output Waveform (at 3 V operation)

0.7 VDD Test 0.7 Voo
>< 0.2 voo points < 0.2 Voo

Load Conditions

DUT —_L
;L CL=100pF

Caution If the load capacitance exceeds 100 pF due to the configuration of the circuit, the load capaci-
tance of this device should be reduced to 100 pF or less by insertion of a buffer, etc.
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Clock Timing

External Clock (Input)

(X1}
CLKOUT {Output) _/ Y
Reset Timing
CLKOUT {Output) ﬂ . / \
RESET (Input) ® M
49
N . Noto\ ‘/
(1 1
% ®
— L h )
{4 (8
RESOUT (Output)
| S
Ready Timing (1)
T1 T2 T3 T4 T1
CLKOUT (Output)
@
— @
READY (Input)  Variation Range j \ Variation Range
Ready Timing (2)
™ T2 T3 ™ T4
CLKOUT (Qutput)
@ |~
N 1@
READY (Input)  Variation Range ,/Nm/ \ Variation Range

Note Variation range
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©PD70208H, 70216H

Read Timing

CLKOUT {Output)

A16/PSO
~-A19/PS3
{Output)

AB-A15 (Output): VAOHL

UBE (Output): VS0HL

ADO-AD?
(Input/Qutput): VAOHL
ADO-AD15
(Input/Output): V5OHL

ASTB (Output)

BUFEN (Output)

BUFRM (Output)

MRD (Output)
1ORD (Output)

BS0-BS2 (Output)

T4

T

./ )

T4

A16-A19

X

PSO-PS3

|
—®

X

|
— @
l

<‘ AQ-A7 {Output}
- AC-A15 (Output): VSOHL,

e

i

@

4_.@_.‘

: VAoHL‘>_ o

DO-D7 {input) : VAOHL
DO-D15 (Input): VSOHL

e

)

.

[

N

Note

|

Bus Status

Note High-level signal is output in case of internal access.

Remark A dashed line indicates high impedance.
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Write Timing

T4 T T2 T3 Ta

CLKOUT (Output) / \ /

N

{Output)

AB-A15 (Output): VAOHL
UBE (Output): V50HL

A16/PSO -
-A19/PS3 x A16-A19 X PSO-PS3 >. - -

I

@ |- — ®
ADO-AD7
{input/Output): VAOHL _ | _ _ _ _ AQ-A7 (Output) : VAOHLY DO-D7 (Output) : VAOHL
ADO-AD15 AQ-A15 {Output: VBOHL DO-D15 {Outputy: V50HL w

(Input/Output): VSOHL T |
@ [P iy S, @

M

ASTB {Output)

‘ 4
BUFEN (Outputi __| Note /

BUFRM (OUtput) =l

B ) - @
Note
MWR {Output) 5
tOWR (Output) \ ' |
BS0-BS2 (Output) Bus Status
-~ @ @

Note High-level signal is output in case of internal access.

Remark A dashed line indicates high impedance.
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Status Timing
T4 T T2 13 T4
CLKOUT A \ |
{Output)
@
@——- - ‘_®
®
A16-PSO / N
-A19/PS3 >Z( A16-A19 PSO-PS3 H---- ><_ -
(Output) Y.
@~ I~

AB-A15 (Output): V40HL - ]
UBE (Output}: V50HL

| ®
@—N ' @—.- ot p—— @ |
ADO-AD?
(Input/Output): VAOHL AO-A7 {Output) : VAOHL ¥ " DO-D7 (Input) : VAOHL
ADO-AD15 < =T < TN A0-A15 (Output): VSOHL > """"" N '< DO-D1S (input): V! } """"
{Input/Output): VSOHL 7 - 5 (Input}: VBOHL

ASTB
{Output) / \

BSO-BS?2 Bus status f
(Output)
—= @—J e — —®
'4
Note 2
Note 1 N /

X X X C
(Output) .

Notes 1. MRD, IORD, MWR, IOWR (all output)
2. High-level signal is output in case of internal access.

Remark A dashed line indicates high impedance.
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Interrupt Acknowledge Timing (V40HL)

T2 T3 T4

T2 T3

Ti
ctkouT©Oupuy / O\ /N

A8-A15 (Output}

ADO-AD7
{Input/Qutput)

ASTB {Output)

INTAK (Output)

BUFEN (Output)

BUFR/W (Output)

BUSLOCK {Qutput)

Notes 1. Slave address in case of interrupt from external uPD71058.

7~ 3/

/]

T

Note 1

------ —1- =Note 2 -

Vector Number

\‘ Note 3 ]

&

Invalid data in case of interrupt from internal ICU.
2. Data read as vector address in case of interrupt from external uPD71059.
High impedance in case of interrupt from internal ICU.

3. Low-level output in case of interrupt from external uPD710589.

High-level output in case of interrupt from internal ICU.

Remark A dashed line indicates high impedance.
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Interrupt Acknowledge Timing {(V50HL)

i T3 TI
cxoutioupy / N\ /N
@ &1 &
ADO-AD15 X
(Input/Output) Note2 < = « = = =
Vector Number
ASTB (Output] __/_\ . /\
Y
@—
N7V %
INTAK (Output) \ /_"_

BUFEN {Output) N Notes / N \ Note3 /

BUFRMW Output)  \

—] -—@
BUSLOCK (Output) 3 /

Notes 1. Slave address in case of interrupt from external uPD71059.
Invalid data in case of interrupt from internal ICU.
2. Data read as vector address in case of interrupt from external uPD710589.
High impedance in case of interrupt from internal ICU.
3. Low-level output in case of interrupt from externai uPD71059.
High-level output in case of interrupt from internal ICU.

Remark A dashed line indicates high impedance.

90




NEC

uPD70208H, 70216H

HLDRQ/HLDAK Timing (1)

Tl Tl T4 T
CLKOUT (Qutput) 7 \_ / 7 5 J
by b
( ¢
HLDRQ (Input)
- @ & |
J)
T¢
HLDAK (Qutput) %
- @ @
b1
¢ n —
Note " _‘[' Rk SR e L R LR e "g
(g ® —
- @
2
—
BSO-BS2 (Output) NP bbb e 4
—

Note A16/PSO to A19/PS3, U_BE BUFEN, BUFR/W, MRD, IORD, MWR, IOWR {all output): V40HL, V50HL
A8-A15 (output): VAOHL ADOQ-AD7 (input/output): VAQOHL ADQ-AD15 (input/output) VSOHL

Remark A dashed line indicates h

HLDRQ/HLDAK Timing (2)

igh impedance.

Tl T Tl Tl T4 T1 T2
ALY
CLKOUT (Qutput) \ /
N @
14
HLDRQ (Input) J/ Variation Range
) L—— (®)or longer -—‘
HLDAK (Output) ,
)
W
@
NO® o o e e e e e g _1 Highest-Priority Refresh
Cycle or DMA Cycle
!
£<—>
BS0-BS2 (Output) -
___________ '()3""'""""""""""'""'] Highest-Priority Refresh
Cycle or DMA Cycle

Note A16/PS0 to A19/PS3, LEE_ BUFEN, BUFENV, MRD, IORD, MWR, IOWR (all output): V40HL, V50HL
A8-A15 (output): VAOHL ADO-AD7 (input/output): VA0OHL ADO-AD15 (input/output) VS50HL

Remark A dashed line indicates high impedance.
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POLL, NMI input Timing

CLKOUT (Output)

@
POLL {Input)
) % :

NMI (Input)}

BUSLOCK Output Timing

CLKOUT (Output)
— @ —| @ '__

BUSLOCK {Output) /
b))

Access Interval

,

MRD (Output)
IORD (Output)

MWR (Output)
IOWR (Output)
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Refresh Timing (V40HL)

T4 T1 T2 13 T4
CLKOUT (Output / 5‘__/_\‘_/_\_/ l_\_
@] ~ @
A16/PSO ®
-A19/PS3 x Invalid ><
(Output) K
@—. [r-—
g
A8-A15 {Output) X‘ Refresh Address x
@-—. p—— —— v‘—@
ADO-AD7 = = = o = = = = = X Refresh Address Jn = = = == = = =[= = == === == = = = = = | R
(input/Output) - o
ASTB (Output) / \
BUFEN (Output} _/ \
—_— —
- @
MRD (Output) /
|
o B — —
REFRQ (Output)
BS0-BS2 (Qutput) \ BS2=1, BS1=0, BS0=1
X

Remark A dashed line indicates high impedance.
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Refresh Timing (V50HL)

T4 T1 T2 T3 T4
CLKOUT (Output) / S‘__/_\
- |—&
@ - . ®
A16/PSO - A
-A19/PS3 X Invalid
(Output) K
@—- .
UBE (Output) \( /
@—’ oa— il fe—— @
ADO-ADIS e e e m e e = X_ Refresh Address E— ----------------------------- {
{Input/Output) 7

ASTB (Output) / \
BUFEN {Output) _/ \

@
— @
MRD (Output) /
e~ - &l
‘REFRQ (Output)
) ‘._ ) I._
BS0-BS2 (Output) VF " BS2=1, BS1=0, BSO=1

Remark A dashed line indicates high impedance.
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TCU Timing (1)

CLKOUT (Output)

TCTL2 (input) 2

— Note - @
TOUTn (Output)
{n=1, 2)
Note Applies to TOUT2 output.
TCU Timing (2)
®
L ® ®
TCLK (Input) K ; \
-~ — @ |-
® | ®
TCTL2 {input}
@
Note . —

TOUTn (Qutput)
n=1, 2)

Note Applies to TOUT2 output.
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NEC uPD70208H, 70216H

SCU Timing
-—-?F\ (s
)
RxD {( nput) 1/ % x
®
TOUT1 (Output) / W J_-\ N
16 Cycles or 84 Cycles
I
16 Cycles or 64 Cycles
I
TxD (Output) N X N
14% @ 114
CLKOUT (Output)
@

SRDY (Output) }(




NEC uPD70208H, 70216H

DMAU Timing {1)

T4 T1 T2 T3 T4
CLKOUT (Output) K_/ i_/l_\_
® ® |‘
BS0-BS2 (Output)
\ Bus Status f
ASTB (Output) / \
A16/PSO ><
-A19/PS3
{Output) {
@ —
A8-A15 (Output): VAOHL ) C
UBE (Output): V50HL ’l
ADG-AD7 @ ~®
{Input/Output): V4OHL >_ ______ I I
ADO-AD15 .
{Input/Output): VSOHL __|
@ [ ——tpn-| @
DMAAK (Output} \(
-—I— fo-— @
— —®
® ® .
I  am—
MRD (Output) \ J]
I0RD (Output)
@ = @ = )
@ &) ®
MWR (Output)
IOWR (Output) \L Nots 7

Note Low-level signal is output in extended wrote mode.

Remark A dashed line indicates high impedance.
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NEC uPD70208H, 70216H

DMAU Timing (2)

T T2 T3 T4

CLKOUT {(Output) _/_\_?

TC {input/Output)

END {Input/Output)

CLKOUT (Output)

;L
DMARQN (Input) -

{n=0-3)
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NEC pPD70208H, 70216H
DMAU Timing (3) {Cascade Mode)
In Normal Operation:
T T4

CLKOUT (Output)

@

3) J)

DMARQ (input) ]'

DMAAK (Output)

Ll (s

When Refresh Cycle is Iinserted:

J)
AL
A}

DMARQ (input) /

N
u

DMAAK (Output)

ICU Timing

INTPn (Input)
n=1-7)




