NEC i | S {PU7UP3000

6. ELECTRICAL SPECIFICATIONS
6.1 Normal Operation Mode

Corresponding Electrical Specifications

Part Number : Von=5.0V+ 10 % i Voo =3.0103.6 V
uPD70P3000GC-25-7EA i Electrical specifications specitied " Outside guaranteed operating range
uPD70P3000GC-33-7EA : Electrical specifications specified ! Electrical specifications specified

6.1.1 When Voo =5.0V £ 10 %

Absolute Maximum Ratings (Ta = 25 °C)

Parameter | Syrﬁbol \ 7 7 Condition Ratings . Unit

Supply voltage Voo : Voo pin V -0.51t0 +7.0 oV
Cvon ‘ GV pin . 0514+70 v

| Cves  CVss pin - ~0.510 +0.5 v

Input voltage P Vi E);cept X1 pin, Voo = 5.0 V ~+_710 Yo [ —0.5 to Voo + 0.3 \'
Vie Ve pin in PROM programming fnode, “ ~0.510 +13.5 v

‘ jVDD:S.OVi10%

' Glock input voltage Vx ‘ X1pin, Voo =50V 10% ‘ ~05toVoo+10 V
! Output current, low ot 1 pin ‘ 4.0 mA
| ‘ ' Total of all pins ‘ 100  mA
Output current, high D lon } 1 pin 7 ' -4.0 : mA

| Total of all pins ; -100 mA

: Output voltage " Vor y Voo = 5.0 V + 10 ;’/o —0.5t0 Voo + 0.3 ‘ \Y
‘ Operating ambient temperatﬁre ! T;\ 7 When operating at 25 MHZ - -40 to +85 | °C
" B L ; When obera{ting artr BMHZ 7 7 ~20 to +70 °C
Storage temperature ¢ Tstg ‘ : 65 to +150 °C

Cautions 1. Do not directly connect the output (or 1/0) pins of two or more IC products, and do not directly
connect themto Voo, Vcc, or GND pin. Open-drain pins and open-collector pins may be directly
connected to one another however. Moreover, an external circuit that is designed to prevent
contention of output can be connected to pins that go into a high-impedance state.

2. Should the absolute maximum rating of even one of the above parameters be exceeded even
momentarily, the quality of the product may be degraded. The absolute maximum ratings are,
therefore, the values exceeding which the product may be physically damaged. Use the
product so that these values are never exceeded.

The normal operating ranges of ratings and conditions in which the quality of the product
is guaranteed are specified in the following DC Characteristics and AC Characteristics.
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Capacitance (Ta = 25 °C, Voo = Vss = 0 V)

Parameter ' Symbol |
= ARG

: Input capacitance
1/0O capacitance

T Output capacitance

Condition MIN.
G fo =1 MHz
| Cio i Pins other than tested pin: 0V

i Co

Operating Conditions

Operation Mode ;

i Direct mode

i PLL mode

Internal Operating Clock Frequency (¢)
0 td 25 MHz
0 to 33 MHz
Self osciHaﬁon fréquency té 25 MHz

Selt asciliation frequency to 33 MHz

Operating Temperature (Ta)
—40 to +85 °C
~-20 td +70 °C
-40 to +85 °C
7 ~201t0 +70 °C

HPD70P3000

CTYP. . MAX.  Unit

15 pF
15 pF
15 . pF

Supply Voltage (Voo)
50V+10%

50V+10%
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NEC | HPD70P3000

Recommended Oscillation Circuit

(a) Ceramic resonator connection (TDK, Murata Mfg.: Ta = -40 to +85 °C, Kyocera: Ta =20 to +80 °C)

I x X2
| o
e AW e
L= - co!
- =ci = c2|
1 . / ‘
I S
-
: Oscillation | Recommended Osciltation Voltage Renge ~ Oscillation Stabilization
Manufacturer - Part Number | Frequency | C!mu'trqions‘ams Do - ' Time (MAX.)
| fo (MHz) | C1(pF) | C2(pF) | MIN.(V)  MAX.(V) | Tost (ms)
TDK Corp. FCR2.0MC3 2.0 Provided | Provided | 4.5 : 55 0.26
o R | ; ] | ; .
| CCR3.2MC3 3.2 | Provided - Provided ! 4.5 55 : 0.62
| FCR5.0MC5 5.0 ; Provided Provided | 45 | 55 0.30
'CCRSOMC3 | 50 ' Provided | Provided 45 | 55 0.38
|CCR66MC3 | 66 | Provided | Provided = 4.5 55 0.32
. 1 i - 1 i H . i e
Kyocera ~ KBR-2.0MS 2.0 82 | 8 = 45 | 55 1.2
i H . i . -
Corp. KBR-2.7MS 27 | e 68 | 45 55 0.8
j ; H i ;
KBR-3.2MS 32 . 47 47 | 45 . 55 03
KBR-5.OMSA =~ 50 38 | 3 45 55 04
KBR-66MS 66 33 33 45 55 0.2
Murata Mig. CSA5.00MG = 50 30 3 45 | 55 0.13
Co.Lid  csrsoomaw 50 Provided ' Provided =~ 45 55 0.13
 CSAB.60MTZ 66 30 3 = 45 | 55 0.10
CST6.60MTW 66  Provided  Provided 45 | 55 0.10

Cautions 1. Connect the oscillation circuit as closely to X2 pin as possible.
2. Do not route any other signal lines in the range indicated by the broken line in the above figure.

3. Thoroughly evaluate the matching between the 4/PD70P3000 and resonator.
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(b) External clock input

Caution

X2

A

External clock

Input CMOS level voltage to the X1 pin.

Open

#PD70P3000
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NEC | LPD7UP30U00

DC Characteristics (Ta = —40 to +85 °C, Voo = 5.0 V £ 10 %, Vss = 0 V): 4PD70P3000GC-25
(Ta = —20 to +70 °C, Voo = 5.0 V £ 10 %, Vss = 0 V): #PD70P3000GC-33

Pérameter Symbol ‘ Condition ; MIN. TYP. MAX. Unit
Input voltage, high v ExceplXiandNote1 22 7 e v
‘ | } Note 1 0.8 Voo N Vob \
| Input voltage, low Vi Except X1 and Note ! 0 | T v
| Note 1 0 7 : 0.2 Voo Vv
X1 clock input voltage, high Vxr ! Direct mode 0.8 Voo ' ‘ Vob \
' PLL mode 08 Voo | Voo v
X1 clock input voltage, low DV Direct mode ’ 0 | 0.6 \Y
PLL mode 0 B 0.6 \
Schmitt trigger input threshold vdltage VT+1 ther1,r rising x 3.0 . v
v Notet faling - 20 v
1 Schmm trrig‘grer input r\ysteresis width VT+;-”VT_%V Note 1 7 0.5 \Y
Output voltage, high Vo loH = —2.5 mA P07 Voo Vv
| lon = —100 uA .‘ Voo - 6.4 \Y
Output voltage, low | Vou 4‘ foc = 2.5 MA | ‘ ‘ 0.45 \
input leakage current, high lum | Vi = Vob o 10 UA
| Input leakage current, low huic V=0V | i -10 HA
Output leakage curreni, high ~ lon ‘ Vo = Voo | 10 UA
Outpﬁt Ieaka;;e current,rlow ‘ lou Vo=0V ‘; 7 | ' -10 HA
T Supply current ' Operaiing ; loo1 ‘ Direct mode l ‘ 16x¢g+14 1 25x ¢+ 15 mA
| | PLL mode ' ‘};1.7x¢+1632,7x¢+18‘ mA
| In HALT mode | Tone ‘ Direct mode ; L 05x¢p+3 0.7 x p+10  mA
1 %FSLLmode o '7 o.6x¢+5 i0.9x¢+13t mA
" In IDLE mode s  Direct mode Bx¢+300 10x¢+500  uA
PLL mode ' | 01xg+2 02x¢+3 mA
In STOP mode | I« Note 2 1  s0 A
‘ ' Note 3 ‘ 7 1 200 A

Notes 1. RESET, P02/TCLR1, PO3/TI1, PO4/INTP10 through PO7/INTP13, P20/NMI, P21/INTPOO through P24/
INTPO3, P26, P27, P31/S!, P32/SCK, P36, P37, MODEOQ, MODE1, CKSEL
2. When operating at 25 MHz: -40 'C < Ta< +50 °C
When operating at 33 MHz: —20 'C < Ta < +50 C
3. When operating at 25 MHz: 50 'C < Ta< 85 °C
When operating at 33 MHz: 50 'C < Ta< 70 °C

Remarks 1. TYP. value is a value for your reference at Ta = 25 °C and Voo = 5.0 V.
2. ¢: Internal operating clock frequency
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Data Retention Characteristics (Ta = -40 to +85 °C): x#PD70P3000GC-25

Parameter Symbol ‘ Condition
. Data hold voltage ' Vooon STOP mode 7
: Data hold current | looor ' Voo = Vooor © Note 1
| Note 2
¢ Supply voitage }ise time tavo -
| Supply voltage fréu time "t 7
. Supply \}oltagé hald time / VfHVD
. (vs. STOP mode setting)
| STOP mode release signal input time toReL
Data héld input Voltage, high ‘ ViHpr Note 3
Data hold input voltagé, low ! Vion Note 3

Notes 1.

When operating at 25 MHz:
When operating at 33 MHz:
When operating at 25 MHz:
When operating at 33 MHz:

—40 °C < Ta < +50 °C
~20 °C < Ta < +50 °C
50°C < Ta<85°C
50°C < Ta<70°C

(Ta = ~20 to +70 °C): 4PD70P3000GC-33

|
i

MIN.
1.5

200
200

0
0.9 Vooor

UPD70P3000

TYP.  MAX. Unit

.~ 55 v

0.2 VDDDR% 50 / LA
;0.2 VDDDF; 200 uA
‘ . o
us

ms

ns

‘ Vooon A \Y

;0,1 VDDDR’ \

0

RESET, PO2/TCLR1, PO3/TI1, PO4/INTP10 through PO7/INTP13, P20/NMI, P21/INTPOO through P24/
INTO3, P26, P27, P31/S1, P32/SCK, P36, P37, MODEO, MODE1, CKSEL, X1

Remark TYP. value is a value for your reference at Ta = 25 °C and Voo = 5.0 V.

STOP mode is set (at fitth clock after PSC register has been set).

Voo
Vooor
(
RESET (input) N
) Vivor
NMI (input) NG
(Release by falling edge) 1 ViroR
|
NMI (input)
(Release by rising edge)
ViR
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{PDTUP3000

AC Characteristics (Ta = —40 to +85 °C, Voo = 5.0 V £ 10 %, Vss = 0 V): uPD70P3000GC-25
(Ta =-20to +70 °C, Voo = 5.0 V £ 10 %, Vss = 0 V): xPD70P3000GC-33

AC test input wave

(a) RESET, P02/TCLR1, P03/TI1, PO4/INTP10 through PO7/INTP13, P20/NMI, P21/INTP0O through P24/
INTPO3, P26, P27, P31/Sl, P32/SCK, P36, P37, MODEO, MODE1, CKSEL, X1

Veo >< 0.8 Voo
02V
oV oD

-~ 0.8Vop
= 0.2 Voo

(b) Other than (a)

0.4V

AC test output test point

. Test point
24V 22V - - 22V
- Test point -
0.8V - 0.8V
22V ~ - 22V
= Testpoint =~ _
08V -~ 0.8V

Load condition

DUT

(tested device)

CL=50pF

e

Caution If the load capacitance exceeds 50 pF due to the circuit configuration,
decrease the load capacitance of this device to less then 50 pF by using a buffer.
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{1) Clock timing

Parrameter 71 Symbol | Condition yPD70P30b0-25 H#PD70P3000-33 | Unit

7 | - B ;7 MIN. E MAX. i MIN.  MAX. E
X1 input cycle P<t> | fowx Direct mode .20 DC 15 DC  ns
‘ PLL mode 200 315 f 150 ‘ 334 | ns
X1 input width, high } <2> | twxn Direct mode } 7 ‘ 8 | ns
| PLL mode - 80 ' 4 60 | ns
‘ X1 input width, low f e3> twx \ Direct mode : 7 ‘ 6 : ns
| | PLL mode 80 e ns
Xi input rise time ! <4> : txr Direct mode ‘ 7 ‘ v 7 ‘ ns
| | PLL mode " 5 | 1o ns
X1 ianh fall time | <5> | txr Direct mode ! } 7 ‘ } 7 - ns
! PLL mode 15 3 10 ns
CPU operéﬁng frequency = ¢ ? 0 - 25 A 0 33 | MHz
CLKOUT outprxutﬂcycle L <B> ¢ o . 40 ? DC 7 30 DC | ns
CLKOUrTrwidth, high <7>  twkw 05T-5 . | 05T-5 | ns
‘ CLKOUT Width, low <8> | twkL | N 05T-5, O:5 T-5 ‘ 7 ns
j CLKOUT rise time 7 §7<9> r txn - o 5 | 5 ( ns
' GLKOUT fall time <10> b : 5 5 ns
X1 L— CLKOUT delay time <11> toxx | Direct mode ; 3 17 3 17 ns

Remark T =tcvk

. : ‘
Parameter Symbol l Condition | uPD70P3000-25 #PD70P3000-33 | Unit
! TYP. TYP. '
. Self oscillation frequency L= e ‘ PLL mode 2.8 2.8 - MHz
<>
‘ <2> - <3> i
X1 (input) ‘ |
(PLLmode) _ / i* ;
- <1> -1 <
<4> - - <5>

X1 (input)
(direct mode)

i ‘ <6>
s - -

CLKOUT (output)
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{2) Input waveform

HPD7UP3000

(a) RESET, PO2/TCLR1, P03/TI1, PO4/INTP10 through PO7/INTP13, P20/NMI, P21/INTP0OO through P24/
INTPO3, P26, P27, P31/Si, P32/SCK, P36, P37, MODEO, MODE1, CKSEL, X1

I

- i
Parameter | Symbol Condiion ' uPD70P3000-25 | 4PD70P3000-33
| COMIN, MAX. | MIN.  MAX.
input rise time <125 tre 20 | L20
- + I ; t
input fail ime <13> tr2 20 L 20
Voo 0.8 Voo ) /0.8 Voo
Input signal | |
\ 0.2 Voo 0.2 Voo \
ov !
- - <13> - b <12
(b) Other than (a)
Parameter Symbol Condition uPD70P3000-25 ‘ u#PD70P3000-33
MIN. MAX.  MIN. MAX.
Input rise time }<14> (3 10 1 10
Input fall time <155t 10 L0
24V S5\ 22V
input signal ;
0.8V
0.4V 1

30

-t - <14>

Unit .

ns

ns

© Unit

ns

ns



(3) Output waveform (other than CLKOUT)

Parameter

¢ Output rise time

f Output fall time

|
i

1
i

Symbol

<16> ; tor
- i
<17>. tor

HPD70P3000
Condition #PD70P3000-25 ! 4#PD70P3000-33 Unit
. MIN. J MAX. .  MIN. MAX.
{ 10 T ns
i 10 1 10 ns

Output signal

22V
0.8V

22V
08V

(4) Reset timing

Parameter

" RESET width, high
RESET width, low

Remark Tost: oscillation stabilization time

-

. l
<18> twest |
o ek 4

- <16>

Symbol

<19> . twasL

-

<18> ; <19>

- - <17>

~ Condition | uPD70P3000-25 1PD70P3000-33
; COMIN. | MAX. MIN. MAX.
{ 500 | 500
¢ On power appli- JSOO + Tost; 500 + Tosr:
i cation, or on ; |
| releasing STOP
mode !
Except on power = 500 500

application, or
except on releas-i
, ing STOP mode

- L. -

RESET (input) /

Uni

ns

ns

ns

t
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(5) Read timing (1/2)

i

Parameter Symbol - Condition yPVDV7(V.')PVSOOO-25 yPD?OPéOdO-SS T Unit
MIN.  MAX. MIN.  MAX.

- CLKOUT 7-» address delay time <20>  toxa 3 20 | 3 20 ns
CLKOUT T address fléat delay time ;<21> 1FKA 3 15 3 15 ns
CLKOUT l— ASTB delay time f<22> : toksT 3 15 3 15 ns

' CLKOUT {— DSTB delay time 2<23> A ioKo 3 15 3 15 ns
» CLKbUT T status delay time ::<24>‘ toks 3 15 3 7 15 L ons
. Data input setuﬁ ti:i‘ner 7(\7/s. CLKOUT T)« ;25> : tsioK 5 5 | ns
i Datarinput hold tihe {vs. CLKOU"T T ;<276>7 tHkio 5 5 ns
WAIT setup time (vs. CLKOUT 1) §<27> towr 5 5 ns
WAIT hold time (vs. CLKOlh’ 1) 1<28> | thkwr 5 5 ns

i Address hold time (vs. CLKOUT T) ;<29> tHka 70 ‘ 0 ns
Address setup time (vs. ASTB {) i<30> J téAST 05T-10 3VO.5 T-10 - ns
Address hold time (vs. ASTB |) (<31> - thsTA ' 05T-10 50.5 T-10 | ns
DSTB {— addressrfrlorat délay time §<32> {roa » 7 o] : 7 0 ‘ ns
Data input setup time (vs. address) <33> | tsap » (2+n)7T- 20; ‘(2 +n)T- 20: ns
Data input Vsetup time (vs. DSTB 1) | <34> | tsoi ' A+n)T- 20% (+mT- 20 ns
ASTB L DSTB | delay time §<35> s ' 05T~ 10| 05T-10 ns

T bata input hold time (vs. DSTB T) ;<36> ‘ tn}mo R 7 7 70 e N 0 ‘ ns
: DSTB T- address outbut delay timé §<37> tooa ‘ (1+0)T (1+i)T | : ns
 DSTB T-» ASTB 1 delay time  <38> topsTH  losT-10 05T-10 ns
DSTB T-» ASTB | delay time <395 toosn. (15+)T-10, %(1.5 ) T= 0 ns
Status setup time (vs. ASTB ) ’ E<4D> tssst 05T~ 10; ;0.5 T-10 ns
Status hold time (vs. ASTB ) '<41> st ' 05T-10 05T - 10 ns
DSTB width, low lca2s o HenT- 10 {(1 anT-10 " ns
ASTB width, high ?<43> twsTH T~ 107 “ T-10 ns
WAIT setup time (vs. address) |<44> tsawrt | n21 1 1.5T~20 1.5T-20 ns
§<45>‘ tsawr | ' -(1.'5'+ n)717’—20‘ 5(1.5 ) T-20 ns

WAIT hold time (vs: address) §<48> tHAWT; : n= 17 }(0.5 +n) T 7 ‘(6.5 +n) T> ns
§7<47>‘ tHawTz ‘ 7(1.5 +n) Ti (1.5 +n}) T ns

WAIT setup time (vs. ASTB ) “<48> tssTwr : nzt ‘ v T-15 v T-15 ns
<49> tsstwrz ' (t+n}T-15 (1 +n)T-15 ns

WAIT hold time (vs. ASTB ) <560> twstwr ; n2 1 nT ‘ nT i ns
<51> thstwr 1+mT ‘ 1+ nr) T | ns

Remarks 1. T =tcvk
2. nindicates the number of wait clocks inserted in the bus cycle. The sampling timing differs when
the programmable wait state is inserted.
3. iindicates the number of idle states {0 or 1) t be inserted in the read cycle.
4. Be sure to observe at least one of data input hold times tHkip (<26>) and tHoip (<36>).
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(5) Read Timing (2/2): 1 wait

4PD70P3000

T1 . T2 : T™W | T3
CLKOUT (output)
j <20> ; ; <29>
i —‘ ; | i | -
A16-A23 (output), : ‘ : \/
Note \ ‘
<33>

i B
- - L . B A
1

! - N R
i [

- S -

<> <>

ADO-ADIS (O)  --=-----X A0-A15(ou_tput)> > ----------------- - ------------- {

i ! i
i H i
Lo 2> : ‘ <36>
‘ <30> 315 : <2>
= i ; - -
ASTB (output) / \ / ;
‘ : o ‘
| ‘ <43> <35> 1323‘: P ! - <38> .
: <23>4j } <> <235 ! <375
! -l I - - i H -
DSTB (output) \ ‘ /
| P N : <38
| ‘ . | ‘ <42> - : .
‘ = : - <24 >
<> | oca0> ‘ C<ats
- sl - i
STO, ST1 (output) X X
‘ 3<48> <27> <28> | <27>} <28> ‘
[ —)4 [ SRR -
i | <50> :
- -
: <49> :
- [T
: : <51> |
. 7 \
WAIT (input) : : * /
| <44 > ’} ‘3 i :
- i
: <46 >
<455 :
<47>

Note R/W (output), UBEN (output), LBEN (output)

Remark The broken line indicates the high-impedance state.
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(6) Write timing (1/2)

1

Parameter

CLKOUT T—> address delay time | 220>

CLKOUT {—> ASTB delay time ~ <22>
CLKOUT T-> DSTB delay time  <23>
CLKOUT T status delay time g<é4>
WAIT setup time (vs. CLKOUT ) {'<27> |
WAIT hoyld time kvs. CLKOUT ) ;‘<28> ‘

I
Address hold time (vs. CLKOUT T) | <29>

Address setup time (vs. ASTB |}  <30>!

Address hold time (vs. ASTB |) <31>
ASTB 4— DSTB | delay time <35>
DSTB T— ASTB T delay time v<38>
Status sétup time (vs. ASTB ) ;<40> :
Status hdld time (vsr_ ASTB 1) o f<41> :
DSfB width, low '<42> :

ASTB width, high 43>
‘ WAIT setup time (vs. Vaddrerss) l<44> i
<45>

. WAIT hold time (vs. address) <46>f
i ‘<47>‘
‘ WAIT setup time (vs. ASTB 1) <48> ‘
j T<49>“
WAIT hold time (vs. ASTB’l) <50> .

§<51>:

- CLKOUT T— data output delay time i\<52> ‘

DSTB ! data output delay time | <53>

Data output hold time (vs. CLKOUT 1) <54>

Data output setup time (vs. DSTB T)
Data output hold time (vs. DSTB T) <56>

Remarks 1. T = tcw

<555

Symbol

H{s17Y
toksT
tokp
toks
tswrk
tHkwWT
tHka
tsast
tHsTA
tosto
tbosTH
tssst
tHsTs
twoL
twsThH
tsawti
tsawtz
tHAWT1
tHawT2

tssTwr1

tssTwrz |

tHsTWT

tHsTWT2

tokop
tooop
tHkoD
tsopo

tHooD

Condition

(15+mT

1

MIN.

3
3
; 3
s
| 5
5

0

05T-10
05T-10
05T -10

05T -10
05T -10
05T-10

AenT-10

T-10

:(0.5 +n) T

4#PD70P3000-25

MAX. MIN.
20 3
15 3
15 3
15 3
i 5 ‘
|
5
o
‘0.5T—1o:
>0.5T—10§
‘0.5T~107
750.5T~1O
;0.5T—10:
05T-10
;;(1+n)T~10>
T-10
:1.5T—é07
}(145+n)1;—20
| ;(0.5+n)T
‘(1.5+n)T3
To15 |
k(1+n)T~15;
| » nT
:(1+n)Tb
20
o
(1+n)T‘153
T-10

H#PD70P3000-33

LPD7UP3000

Unit
MAX.

20 ns
15 . ns
15 ;o ns
15 | ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

ns

15T~20. ns

(15+n)T-20 ns
' ns
ns

T-15 ns

(1+n)T-15 ns

ns
ns
20 ns
10 ns
ns
ns

ns

2. nindicates the number of wait clocks inserted in the bus cycle. The sampling timing differs when

the programmable wait state is inserted.
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(6) Write timing (2/2): 1 wait

CLKOUT (output)

T1 T2

HPD70P3000

™ T3

<20 > <295
A16-A23 (output), | )
Note
‘ <52> ‘ <54 >
T\ —\/ :
ADO-AD15 (/0)  ----+---- X' AO-A15 (output)> X DO-D15 (output) ' \>4<
? ‘
<22> ‘
: i <30> ‘ %31>1 <22>
. : \ 3 :
ASTB (output) / § | i
| A L
<43> <23> <28>, <3B>
- ; - R - i -
Lo<B5> (B L <55> ‘ <56>1 |
ailinial : - - -
l Lo i
DSTB (output) ! \ - /
’ ! <42> ‘
- - <24>
;:24:%< <40>>‘ ‘<<41>>‘
STO, ST1 (output) ><
<48> <27>'! <285 <27> . <28>
- - - Lol — - -, -
<50> :
<49> '
<51> |
WAIT (input) \ / / \
<44 > 1 ‘ ‘
<46 > i
: <45> ‘
| <47> :

Note R/W (output), UBEN (output), LBEN (output)

Remark The broken line indicates the high-impedance state.
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(7) Bus hold timing (1/2)

Parameter Symbol Condition ' #PD70P3000-25 uPD70P3000-33 Unit
; ‘ ‘ CMIN. | MAX.  MIN. MAX.

HLDRQ setup time (vs. CLKOUT i)i <§7>j tsmox ’ 5 s ‘ ns
HLDRQ hold time (vs. CLKOUT ) 7i<”58>1 twa | 5 5 ‘ ns
CLKOUT T-» HLDAK delay time ‘ <59> towm | 20 20 ns
HLDRQ width, highr ' ' <60> | twwon CT+10 S T+10 ns
HLDAK width, low T<61> ’ twhaL T-10 CT-o10 . ns
CLKOUT T bus float delay time V<62>7; o 20 20 ons
HLDAK T— bus output delay time ;<63> torac -3 ‘ -3 ns
HLDRQ |- HLDAK | delay time §<764> : tomHoHAT §(2 ne75)T+ 20 ;(2n+7.5)T+20 ns
HLDRQ 1 HLDAK 1 delay time 5;65> tororse 05T 15T+ 72'o§5 05T 15T+ 20 ns

Remarks 1. T =tew
2. nindicates the number of wait clocks inserted in the bus cycle. The sampling timing differs when
the programmable wait state is inserted.
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NEe 7 {PD70P3000

(7) Bus hold timing (2/2)

‘ TH TH TH TH Ti
CLKOUT (output)
j <57>
: . | -
R
i e B s ~ t -
N |
HLDRQ (input) \ /\ /) / |
1 — | ;
‘<59>‘ <8%>
<64> <65>
HLDAK (output) \ /
a <Bt>
‘ <63
<62> == g

A16-A23 (output)™te > _________ o .v
b : A
ADO-AD15 (1/0) -,—--QE):PJ-S- -------------- LR R bk eEE
(input or output)
ASTB (output) \ / \\r ....................................... 4
DSTB (output) \ / \?\- ....................................... /
§T0, ST1 (output) ) --------- dp e e \ f
i
R/W (output) / B e / ;

Note UBEN (output) and LBEN (output)

Remark The broken line indicates the high-impedance state.
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(8) Interrupt timing

Parameter

| NMI width, high

. NMI width, low
INTPn width, high

INTPn width, low

Remark T =tcvk

Symbol

Condition

NMI (input) /

INTPn (input)

uPD70P3000-25
| MIN. | MAX MIN.
| <66> | twnin 500 500
3<67> twii 500 500
<68> twmv | n=0001,02,  3T+10 L 3T +10
03, 10, 11, ‘
12, 13 ‘ ‘
‘ L ; | | ;
<69> twm  n=00,01,02, |3T+10 3T 4+10
‘ 03, 10, 11, !
12,13
< 66> : <87>
} /
<68 >

=

_/

Remark n = 00, 01, 02, 03, 10, 11, 12, 13
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#PD70P3000-33 | Unit

MAX.
ns
ns

ns

ns

<69 >




NEC | #PD70P3000

(9) CSI timing

(a) Master mode

Parameter | Symbol  Condition l 4PD70P3000-25 ' 4PD70P3000-33 . Unit
7 | | MIN. MAX. MIN. MAX.

SCK cycle (<70> tevsc  Output ‘ 160 - 120 ; o ns
. SGK width, high ' §<71>1‘1 twski Output 05 tovex- 20 05 tovsk - 20 ns
| SCK Width, low 7 ?<72>i twske Output I05 tcvsg— 20’ :0.5 tovsk ~ 20* o ns
Sl setup time (vs. SCK T) T3>t %0 - ns
S hold time (vs. SCK T) ;'<74> , thsksi | 0 ‘ 0 ns
’ SO output delay ﬁme (vs. SCK ) 1<7;’>>:; toskso J . i 18 18 ns
| SO output hold time (vs. SCK T) §<76> ! thskso ; [0‘5 tovsk — 5: 0.5 tovsx ~ 5 ns

(b) Slave mode
Parameter 7 . Symbol Condition r 4PD70P3000-25 = w©PD70P3000-33 . Unit

7 , 1' 7 ] MIN. : l MAX.  MIN. ' MAX.

SCK cycle [<70> tevsk  Input ‘ 160 ‘ 120 ; ©ns
 SCK width, high i<71>% !wsmrf nput | 50 | 30 ns
‘ SCK width, (pw §<72>‘: twskL , Input l 50 . 30 ns
"SI setup time (vs. SCK T) 73> tessc 10 w0 ns
Sl hold time (vs. SCK T) i<74>' thsks! | 1 0 0 ns
A SO outbut delay ﬁme {vs. SCK 1} §<75> toskso 30 30 ns

SO 6utput hold time (VS SCK T)- 7 <76> iHSKSO : twskH V | fwskH ‘ ‘ ns

<70

SCK (IO)

Sl (input)

<76>

o -

SO (output) >< Output data : ><

Remark The broken line indicates the high-impedance state.
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(10) RPU timing

Ti1 width, high
T width, low
© TCLR1 width, high

" TCLR1 width, low

Remark T =tcw

TI1 (input)

TCLR1 (input)

40

Parameter 1#PD70P3000-25

§<80>: twrcL 3T +10

MAX.

HPD7OP3000

4PD70P3000-33 | Unit

i
|

ns
ns
ns

ns

T

!
|
MAX. ' MIN.
3T+10
1 3T+10
3T +10
3T+10
<78>
<80>
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6.1.2 When Voo =3.0t0o 3.6 V

Absolute Maximum Ratings (Ta = 25 °C)

Parameter

. Supply voltage
Input voltage

Clock input voltage
i Qutput current, low

Output current, high

Output voltage

Operating ambient temperature

Storage temperature

Symbol

Voo

CVoo

© DVss

L Vi

Vi

Vx

lou

lom

Vo
Ta
Tslg

Condition
| Voo pin 7
‘\ CVDB pin
' CVss pin
Excépt X1 pin, Voo =3.0t0 3.6 V

" Voo=301t036V
¢ X1 pin, Voo = 3.0t0 3.6 V
‘ 1 pin
Total Vof all pins
1 pin

! Total of all pins

Voo =3.01036V

Vep pin in PROM programming mode,

uPD70P3000

Ratings ; Unit
~0.510 +7.0 v
-0.5 to +f.0 . \
-0.510 +0.5 vV

-0.5to Voo + 0.3 \
-0.5t0 +13.5 \
-0.5 to Voo + 1.0 \
4.0 mA
100 mA
—4.0 mA
—106 mA
-0.5 to Voo + 0.3 Y
—20 to +70 °C
—65 to +150 | °C

Cautions 1. Do notdirectly connect the output (or I/0) pins of two or more IC products, and do not directly
connect them to Voo, Vcc, or GND pin. Open-drain pins and open-collector pins may be directly
connected to one another however. Moreover, an external circuit that is designed to prevent
contention of output can be connected to pins that go into a high-impedance state.

2. Should the absolute maximum rating of even one of the above parameters be exceeded even
momentarily, the quality of the product may be degraded. The absolute maximum ratings are,
therefore, the values exceeding which the product may be physically damaged. Use the
product so that these values are never exceeded.
The normal operating ranges of ratings and conditions in which the quality of the product
is guaranteed are specified in the following DC Characteristics and AC Characteristics.

Capacitance (Ta = 25 °C, Voo = Vss = 0 V)

Parameter
| Input capacitance
i IO capacitance

i Output capacitance

Operating Conditions

; Symbol |

- Ci

|

Cio

;Co

Condition
. fc =1 MHz

i Pins other than tested pin: 0V

‘ Operation Mode
Direct mode

* PLL mode

Internal Operating Clock Frequency (¢) |

0to 12 MHz

Self oscillation frequency to 12 MHz

Operating Temperature (Ta)

-20 to +70 °C
-20 to +70 °C

MIN.  TYP. MAX. Unit

15 pF
15 pF
15 pF

Supply Voltage (Voo)
3010386V
30to36V
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Recommended Oscillation Circuit

(a) Ceramic resonator connection (Ta = —40 to + 85 °C)

l X1 X2 l
X1
: LU
L =C1 = Cc2:
, ) .
1
Oscillation Recommended . qgiyation Voltage Renge  Oscillation Stabifization
Manufacturer  Part Number | Frequency Circuit Constants b - | Time (MAX.)
boc(MHz) | CT(pF) | C2(pF) | MIN.(V) | MAX (V) . Tost (ms)
TDK Corp | FCR2.0MC3 } 2.0 ‘ Provided 1 Provided 3.0 ! 3.6 1 0.26
s : j ‘ ~ |
CCR3.2MC3 3.2 Provided | Provided = 3.0 3.6 0.62
: | : | ~ : :
Murata Mfg. | CSA2.00MG 2.0 I 30 30 27 | 36 | 0.24
B - -4 - i : 4 i B .
Co.ld ©gT200MG | 20 | Provided = Provided 27 . 36 | 0.24
i ! a | | v i :
| CSA270MG 27 36 3 | 27 3.6 0.16
. CST2.70MGW - 27 Provided Provided | 27 = 36 0.16
. CSA3.20MG | 3.2 8 30 27 | 36 0.13
JCSTS.ZOMGW; 3.2 | Provided j Provided 2.7 ‘ 3.6 013

Cautions 1. Connect the oscillation circuit as closely to X2 pin as possible.
2. Do not route any other signal lines in the range indicated by the broken line in the above figure.

3. Thoroughly evaluate the matching between the /PD70P3000 and resonator.

(b) External clock input

X1 X2
Open

External clock

Caution Input CMOS level voltage to the X1 pin.

42



NEC

DC Characteristics (Ta = —20 to +70 °C, Voo = 3.0 to 3.6 V, Vss = 0 V)

Parameter 7 Symbol 1 |
Input voltage, high 7 7 Vi 7 l Except X1 and Noler ‘ 0A7VVDD
; ‘ Note : 0.8 Voo V
! Input voltage, low ‘ Vi “ Except X1 and Note 0
Note ‘ 0
X1 clock input voltage, high Vxr Direct mode 5 0.8 Voo
' PLL mode " 0.8 Voo
; X1 clock input voltage, low |V ' Direct mode A 0
| PLL mode o
Schmift trigger input threshold voltage ’ vt Note, rising
i VVT—' Note, falling ‘
; Schmitt trigger input hysteresis widih ’ VT+—VT—} Note 7 7 0.5
| Qutput voltage, high Vor » lon = —2.5 mA © 0.7 Voo
: low = —100 gA Voo — 0.5
Output voltage, low ~Vou loc = 2.5 mA .
input leakage current, high 1Lm " Vi= Voo
Vlnputr Ieakgge cqrrent, low 7 ” T l Vi=0V |
Output leakage current, high - o } Vo = Voo
: Output leakage current, low 1 ot \ Vo=0V
| Subply current 7 Operaﬁng 7 —’DD‘ o Direct mode
PLL mode
In HALT mode | lop2 - Direct rﬁode
| PLL mode
" In IDLE mode  ons  Direct mode ’
! PLL mode }

. In STOP mode | looa

Condition | MIN.

| -20°C < Ta<50°C,

r
50°C<Ta<70°C |

i

#PD70P3000
TYP. MAX. Unit
L V Vop \Y4
‘ Voo i \
0.2 Voo | \
‘ 0.2 Voo \
; Voo \Y
' Voo "
0.6 \
0.6 \
3.0 \
2.0 \
\
Vv
\
0.45 v
10 LA
-10 LA
10 LA
i -10 UA
1.0><¢+9.5‘11;5><¢+1O? mA
1.1x¢+11‘1.8x¢+12: mA
‘0.3xq)+2 2().5><(1)+6.5T mA
TO.4><¢+3‘5‘.0.6><¢+ 8.5; mA
15.3x¢+20016.5x¢+325‘§ HA
0.07><¢+1.5'; 0.15x¢+2{' mA
| 1 40 LA
7 o 200 HA

Note RESET, PO2/TCLR1, PO3/TI1, PO4/INTP10 through PO7/INTP13, P20/NMI, P21/INTPOO through P24/
INTPO3, P26, P27, P31/SI, P32/SCK, P36, P37, MODEO, MODE1, CKSEL

Remarks 1. TYP. value is a value for your reference at Ta = 25 °C and Voo = 3.3 V.

2. ¢: Internal operating clock frequency
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Data Retention Characteristics (Ta = —20 to +70 °C)

Parameter Symbol Condition CMIN. TYP. MAX. | Unit
Data hold voltage Vooon  STOP mode s s v
Data hold current ' ‘ loor | Voo = Vooon  ~20 °C < Ta < 450 °C ‘ 02Vooor 40 uA
” | | 50°C<TAST0C :0.2 Voo 200 A
| Supply voltage rise time | tavo 200 : - us
| Supply voitage féll time ‘ trvp 200 ‘ us
Supply voltage hold time ‘ tHvo o 0 ' ‘ “ ms
(vs. STOP mode setting) : ;
| STOP mode release signal input time  torew ' 0 v ‘ ns
Data hold input voltage, high : ViHDR 1 Note 7 09 Vnoonl ! Vooor
Data hold input voitage, low i ViLom Note ‘ 0 0.1 Vooor \

L

Note RESET, PO2/TCLR1, PO3/TI1, PO4/INTP10 through PO7/INTP13, P20/NMI, P21/INTPQO through P24/
INTO3, P26, P27, P31/SI, P32/SCK, P36, P37, MODEO, MODE1, CKSEL, X1

Remark TYP. value is a value for your reference at Ta = 25 °C and Voo = 3.3 V.

STOP mode is set (at fifth clock after PSC register has been set).

Vob Voo
Voo 3 N\ w
P Voopr A

N

‘ i
tHvo - i ! {PYD tRVD e =i

RESET (input) \ v
h HHOR

NMI (input) U v
(Release by falling edge) | HDR

NMI (input)
(Release by rising edge)

Vior
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HPD70P3000

AC Characteristics (Ta = -20 to +70 °C, Voo = 3.0t0 3.6 V, Vss = 0 V)

AC test input wave

(a) RESET, PO2/TCLR1, P03/TI1, PO4/INTP10 through PO7/INTP13, P20/NMI, P21/INTP0O through P24/
INTPO3, P26, P27, P31/SI, P32/SCK, P36, P37, MODEO, MODE1, CKSEL, X1

Voo

>< 0.8 Voo
oV 0.2 Voo

~

— _» 0.8Vop
7> Test point =
- ~ 0.2 Voo

(b) Other than (a)

g >< 0.7 Voo
0.4V 0.2 Voo

~— =
> Test point <

0.7 Voo
0.2 Voo

AC test output test point

22V
0.8V

-~ e 22V
1/> Test point .

0.8V

Load condition

DUT
(tested device)

== C.=50pF

Caution If the load capacitance exceeds 50 pF due to the circuit configuration,
decrease the load capacitance of this device to less then 50 pF by using a buffer.
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(1) Clock timing
Parameter Symbol Condition MIN. MAX. Unit
X1 input cycle 7 <1> 1 tevx | Direct mode o 41 DC ns
: PLL mode 416 500 ns
‘ X1rinput width, high <2>  twxe Direct mode 7 ns
7 ] 7 PLL mode 170 ns
X1 input width, low <3> ‘ tww Direct mode 7 ns
PLL mode 7 170 ns
X1 input rise time ‘ <4> | ixm Direct mode 7 ns
PLL mode 15 ns
X1 input fall time <5>  txr Direct mode 7 ns
~ PLL mode 15 ns
C!;';U operating fredﬁency } - (] ‘ 0 12 . MHz
CLKdGT oufhut cycie | <6> tovk } ‘ 82 DC ns ‘
CLKOUT width, high <7> bk 05T-15 ns
 GLKOUT width, low <8t 05T-15 ns
7 CLKOUT rise time 7 5 <9> | txm | 15 ns
CLKOUT fall time £<10> | tx}; 15 ns
X1 L— CLKOUT delay time <115 toxx Direct mode 3 30 ns
Remark T =tcvk
7 Parameter Symbol Cbndition 7 | TYP. Unit
Self-running osci|lafion frgguency 4 ‘ o l PLL mode ‘ 2.8 MHz
<>
X1 (input) | \ /‘
(PLLmode) __/ A /
“ - <1> ’\ =
<4> = - <5>
X1 (input)

(direct mode)

k11>

CLKOUT (output)
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(2) Input waveform

LPD70P3000

(a) RESET, PO2/TCLR1, P03/TI1, PO4/INTP10 through PO7/INTP13, P20/NMI, P21/INTP0O through P24/
INTPO3, P26, P27, P31/SI, P32/SCK, P36, P37, MODEO, MODE1, CKSEL, X1

Parameter : Symbol Condition MIN. MAX.
. Input rise time <12> e 20
Input fall time i;<13> © tiez 20
Veo 0.8 Voo \ /0.8 Voo
Input signal ! |
oV & 0.2 Voo 0.2 Voo i'
- = <13 o< 12>
(b) Other than (a)
Parameter Symbol Condition MIN. MAX.
input rise time <1d> ' tmi 10
Input fall time <15> tes 10
24V 0.7 Voo 0.7 Voo
Input signal
0.2 Voo
04V

- - cld4>

ns

ns

Unit

Unit

ns

ns
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(3) Output waveform (other than CLKOUT)

Parameter : Symbol ‘ Condition MIN. MAX. © Unit
Output rise time '<16> ton ‘ 20 ns
Output fall time (17> tor 20 ns
{22V 22V Y
Output signal ' |
08V /\ /\ 0.8V
— - <i6> - <>

{4) Reset timing

Parameter Symbol Condition ~ MIN. | MAX.  Unit
RESET width, high <18> twmsn | 500 ns
RESET width, low <19> ’ twast | On power application, or on 1500 + Tost, ns

releasing STOP mode

9 Except on power application, or : 500 | ns
© except on releasing STOP mode

Remark Tost: oscillation stabilization time

<18> L <19> |

- - - - Lot

RESET (input) /
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[MEMO]

HPD70P3000

49



NEC HPL70P3UU0

{5) Read timing (1/2)

Parameter : 7 Symbolr 7 Conditiron L MIN k MAX. Unit
‘ CLKOL!T”T—» address delay time i<20>]§’ toka - 7 3 32 : ns '
 CLKOUT 1> address float delay time  <21> tra 3 32 ns
OLKOUT i ASTB delay time ' <22> toxsr - 3 32 ons
CLKOUT L DSTB delay time <23> oo | 3 32 ns
CLKOUT T- status delay time : <24>! toks ‘ 3 32 ns
Data input setup time (vs. CLKOUT T) <25>' tsipk 5 v ns
Data input hold time (vs. CLKOUT T) <26>i thiio 5 ns
WAIT setup time (vs. CLKOUT ) <27>§ tswk 7 ns
WAIT hold tirﬁe (vs. CLKOUf v} | <28>1 tH!;W:I’ 7 ns
Address hold time (vs. CLKOUT‘ ™ 1V<29> thka 0 ns
Address setup time (vs. ASTB 1) <30> | tsast : i0.5 T-25 ‘ ns
Address hold time‘(vs. ASTB 1) <31> stTA 7 7 - 05 T- 25‘ nsr
DSTB \L—? address float delay time ‘ <82> troa | - | 0 - ns
Data input setup time (vs. address)‘ <33>‘ tsain ‘ ;(2 +n)T-45 ns
Data input setup time (vs. DSTB {)! <34> tso | 7 7 ‘ ‘(1 +mT- 35‘ ns
ASTB 1> DSTB ! delay time | <35> tosmo ' 05T-15 ns
Data input hold timé (vs. DSTB T) j<36> — 0 | ns
DSTB 1 address output deléy time <a7> toon - N . A+ v 7 ns
DSTB 1> ASTB * delay time <38>  topsmi - 05T-15 ns
DSTB 7—» ASTB L derlayrtime | <3g>§ toost ‘ i O tseT- 155’ " ns
Status setup time (vs. ASTB 1) <40> | tssst 05T—15 " ns
Status hold time {vs. ASTB T) ;<41>‘ twsts ‘0.5 T-20 ' ns
DSTB width, low ‘ <42> twou (1+n)T-15 | ns
ASTB width, high <435 twsm T-20 ns
WAIT setup time (vs. address) | <44>f tsawt nx1 v 15T-50 ns
’ 7 ’<45>4‘ toawtz } 7 ' ' %(1.5 +MT-30 ns
WAIT hold time (vs. address) : <46>‘ tHawT- n>1 05+nmMT L ons
§<47>‘ tHawT2 V 7 i(1 S+n) T‘ ns
WAIT setup time (vs. ASTS 1) §<48>‘ tssrwr nz1 ' | T-35 s
<495 tssrwrz ‘ (+n)T-35 ns
WAIT hold time (vs. ASTB 1) <50> | thsTwrs J n>1 ' S ns
;<51>§ thsTwT2 j 1+ T V : ns

Remarks 1. T =tcvk
2. nindicates the number of wait clocks inserted in the bus cycle. The sampling timing differs when
the programmable wait state is inserted.
3. iindicates the number of idle states (0 or 1) t be inserted in the read cycle.
4. Be sure to observe at least one of data input hold times tHkip (<26>) and txpio (<36>).
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(5) Read Timing (2/2): 1 wait

T T2 ™ T3

CLKOUT (output)

A16-A23 (output), ; ’ i ‘ \W
Note 3 | | 1 | A

: <> ‘ .
<21 ! <25> <26> ‘
ADO-AD15 (I/O) X AO-A15 (output) > ---------------- -+{ DO-D15 (input) -+~~~ -
Bk I | |
P <22> o i | <365 i
- a & -
: [ 3 | | I
[o<30> ;i 31> | b Cole?s> ; 3
| ? /. \
ASTB (output) / ‘ ‘
<43> iy <35> ;32?% [ ! - <3 -
j : <23 ‘ <> ‘ <235 <37>
DSTB (output) ‘ \ ? | /
! b h : . & <39>
i | 1 PYTI - | -
1 | - V - <24>
<> . <40> f PYITa
- »%4 »} . - -
i : i i ;
ST0, ST1 (output) X ‘ : X
\ : ;
<48> <27>| <28> <27>i <28>
- i - - —- - - -
<50> }
<49>
i <51> :
WAIT (input) // \
A +
44> :
<46 > :
<45> :
- -
<47 >

Note R/W (output), UBEN (output), LBEN (output)

Remark The broken line indicates the high-impedance state.
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(6) Write timing (1/2)

Parameter ri Symbol | Condition MIN.  MAX. Unit

CLKOUT T— address delay time ;<20> toxa | | 3 v 32 ‘ ns

| CLKOUT |— ASTB delay time } <225 toksT 3 32 ns
CLKOUT T-» DSTB delay time ~ <23> | foxo 3 32 ns
CLKOUT T status delay time §<24>‘1 toxs 3 32 ns
WAIT setub time (vs. CLKOUT 1) ?<27> tswri 7 ns

‘ WAIT hbld fime {vs. CLKQUT b 1;28>E tHKWTV 7 ns
 Address hold time (vs. CLKOUT T) :}<29>i ta } 0 ‘ ns
Address setup time (vs. ASTB 1)  <30> tsast 05T - 25? ns
 Address hold fime (vs. ASTB 1) <31>| tusra ' ;0.5 T-15 Cns
ASTB [— DSTB ! delay time ‘<35> tosto ‘0.5 T-15 | ns
D3TB T— ASTB T delay time :<38> - toosth | 7 7 ‘0.5 T- 15" : ns

» Status setup time (vs. ASTB ) %<40> ‘ tsssT : ‘ 05T~ 15: . ns
Status hold time (vs. ASTB 1) 41> - tusts 05T -20 ns
DSTB width, fow %<42> ' twot ' 7 1(1 0 T- 5 ons
. ASTB width, high 1 <43> : twsTh | 7 o T-20 : ns
 WAIT sétup time (vs. address) c<d4>  tsawT { nz1 ‘1.5 T-50. ns
; <45>N tsawr2 T V V :(1.5 +mT- 50‘ ns

WAIT hold time (vs. address) §<46>‘ tHAWT l nzt - %(0.5 +n) T | ns
:<47> | taawrz >(1 5+ n) Tj ns

| WAIT setup time (vs. ASTB 1) <48> tssrwms | n> 1 ' T-35  ns
’ ><49> ‘ tssTwr2 V i(1 +n)T-35 ns
WAIT hold time (vs. ASTB 1) ;<50>“ tHsTwT nx1 . onT . ns
| “<51>i tHsTWT2 V (t+mT ns
‘ CLKOUT T data output delay time i<52>§ tokon | 7 7 ' L3 ns
DSTB i— data output delay time 1;<53> ; toooo .20 ns
| Data output hoid *ime (vs. CLKOUT T [<54> tikoo | ‘ 0 . ns
Data ouiput setup time (vs. DSTB T) ;<55> tsoop ” 1‘(1 +n) T - 30: ns
‘ Data output hold time {vs. DSTB T} <56>; tipon : 7 S T-15 ns

Remarks 1. T =tew
2. nindicates the number of wait clocks inserted in the bus cycle. The sampling timing differs when
the programmable wait state is inserted.
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(6) Write timing (2/2): 1 wait

| T1 T2 ™ T3

CLKOUT (output)

<20> E 1 | <295
ndlilg . 3 -
A16-A23 (output) : ‘ ‘ f j
Note o
: P <52> ' 3 <54 >
ADQ-AD15 (O}  ==--a---~ X A0-A15 (output)> >< .1 DO-D15 (output) ><
} A | |
} s
Ce22>
<30> <31> : | <22>
ASTB (output) / : \ b : /
: i ‘ ¢ 3 f
Lo o  mLe
PRI <8 . <L
DSTB (output) i \ ‘ /
| : j 42> f :
f ; - - <24 >
<> | <d0> <4
. -—— - } : i - -
STO, ST1 (output) >< ‘ : : x
' <48> <27>” <28> <> <28>
<50 > :
<49 > ‘
j ; : <51> i ‘
- | P -
WAIT (input) E / ‘ \
<44> : ! |
<46>
<45>
<47 >

Note R/W (output), UBEN {output), LBEN (output)

Remark The broken line indicates the high-impedance state.
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{7) Bus hold timing (1/2)

Parameter ‘ Symbol

HLDRQ setup time (vs. CLKOUT {) ;<57>

HLDRQ hold time (vs. CLKOUT {) j;<58>
CLKOUT T—» HLDAK delay time | <59>
HLDRQ width, high | <60>

HLDAK width, low <61>

CLKOUT T— bus float delay time  <62>

HLDAK T-> bus output delay time <63>

HLDRQ {-> HLDAK ! delay time '<64>

HLDRQ T-> HLDAK T delay time . <65>

Remarks 1. T =tow

sHoK
tHkHQ
tDKHA
twHoH
twHAL
tokr
toHac
toHaHAT

toHamaz

Condition

2. nindicates the number of wait clocks inserted in the bus cycle

the programmable wait state is inserted.

54
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MIN. MAX.  Unit

32 . ns
T+15 . ns
T-15 ns

32 ns

(2n+75)T+4 ns
i i

05T 15T +40 ns

. The sampling timing differs when



NEC ; , 4PD70P3000

(7) Bus hold timing (2/2)

TH  TH TH  TH T

CLKOUT (output) f\—/_\J_\—/—\_/—\
: <57>,
2 P al |
Tij EB: :573 f’a: <B0>
. i 1 i ‘ ’:
HLDRQ (input) | /\ / \
<59
<64> <65> |
HLDAK (output) \ /
’ <B1>
<63>

<62> = i -

A16-A23 (outputye® > __________ e CX:
ADO-ADA5 (1/0) .. DObIS N e e e m e e m e
(input or output) / :

ASTB (output) \ / N femmemmmmmn s men e Yo
DSTB (output) \ / \ ......... {pemmmmmemmmss s e enoaeuno s e s aonas /I

STO, ST1 (output) > ......... (e e e e e e e ane - f
A [ S —————— C

Note UBEN (output) and LBEN (output)

Remark The broken line indicates the high-impedance state.
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(8) Interrupt timing

Parameter ~ Symbol } Condition MIN.
NMI width, high <86> Ctew 500
NMI width, low <67> | twni 500
INTPn width, high '<68> twm  n =00, 01, 02, 03, 10, 11, 12, 13 3T+10
INTPn width, low <69> twm | n=00,01,02 03,10, 11, 12, 13 3T +10
Remark T =tcvk
<66 > P <87>
NMI (input) / \ /
. < 68> <69>

HPL70P3000

MAX. : Unit
ns
ns
ns

ns

INTPn (input) /

Remark n =00, 01,02, 03, 10, 11,12, 13
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(9) CSI timing

{a) Master mode

Parameter ! Symbol ‘ Condition ~ MIN. ‘ MAX. v Unit
. SCK cycle L <70> 7!cvs:< Output 330 | ns
SCK width, high : <71>§ twskH Qutput ‘0.5 tovsk ~ 40? - ons
’ SCK width, low P<72> ] twski 7 . Output :0,5 tovex ~ 40‘ ’ ns
§ SI sefup time (vs.‘SvciK T » <73>‘§ tssisk f | 60 ‘ 7 ns
St hold time (vs. SCK T) §<74>'; thswsi | 0 ns
SO output delay time (vs. SCK {) i<75>{ fosxso | . .40 ns
k SO output hold time (vs. SCVK b)) ‘ <76>1 tstéo »0.5 tovsk ~ 15; ‘ ns

(b) Siave mode

Parameter k : Symbol ‘ Conditionr ©MIN. © MAX. ‘ Unit ‘
~ SCK cycle [ <70> tovsk | Input o330 ns |
© SCK width, high <71 twsn  nput 110 Cons
- SCK width, Io;fv £<72>z twsk ‘: Input 110 | ns

Sl Selﬁp time fvs. SCKh V : <73>i tssisk : 20 . ns
sl hold time (vs. SCK 1) L<74>} ks | o 20 1 ns
' SO output delay time (vs. SCK 1) '<75> toskso ‘ 60 ns
- 80 output hold time (Qs. SCK M l <76>t tHskso ‘ 7 7 twskH o ns

<705

SCK (1O)
> <>
Sl{input) -=------smemiee e . Inputdata p------- <:> ------ {
<75>

<76>

~ -]

? ‘
SO (output) >< Output data >< ><

Remark The broken line indicates the high-impedance state.
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{10} RPU timing

{

HPD70P3000

Parameter Symbol : Condition MIN. . MAX. " Unit
TI width, high <775t 3T +10 ns
TH width, low |<78> | twn 3T+10 ns
TCLR1 width, high ;<79>} twreH 3T +10 ns
TOLR1 width, low <80> twrct 37T +10 ns
Remark T =tcw
7> <78>
TH (input) / \ /
<78> <80>

-

TCLR1 (input) /
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6.2 PROM Programming Mode
DC Programming Characteristics
PROM write mode (Ta =25+5 °C, Voo = 6.5 £ 0.25 V, Ver = 12.5 £ 0.3 V)

B - [
Parameter

Symbol ‘ijmbol'r“"j: 7 VCondition V MIN. TYP. . MAX. Unit
- Input voltage, high ViH 1 ViH | 0;7 \)oo ‘ | Voo \
1 Inﬁut voltager, low SV \ VIL ‘ | 0 Y 0.3 Voo Vv
~ Output voltage, high - Von ’ Vor  lon=-1mA ;voo ~10. v
: Output voltage, low ‘ VoL Vo | lo. = 1.6 mA 7 7 0.4 \
Input leakage current o Iu 0<Vin < Voo “10 10 A
Vep supply voltage Vep " Vep 122 125 128
. Voo sqpp|y voltage Voo Vee . 625 6.5 6.75
Ver supply crurréntr }{ lep i lep PGM = Vi | ‘ 50 mA
| Voo supply current | loo [ dec 50 mA

Note Symbol of corresponding ¢#PD27C1001A

PROM read mode (Ta =25+ 5 °C, Voo =5.0 £ 0.5V, Vep = Vop + 0.6 V)

Parameter Symbol Symbol“""l: Condition MIN. » TYP. MAX. ‘ Unit
Input voltage, high Vi Vi : 0.7 Voo Voo | Vv
Input voltage, low : Vio Vi 0 k . 0.3 Voo \
Output voltage, high Vot VoHs lon = —=1 mA Voo — 1.0 \
. Vore Vorz lon = =100 LA Voo — 0.5 Y
Output voltage, low Vol Voo I§L = 1.6 mA : 0.4 \
lﬁput Ieékaée current I (] 0 < Vin £ Vop 7 fo-10 | +10 1 uA
Output leakage curreni ’ lo ‘ o 0 < Vour £ Vﬁo, | -10 +10 | HA
| OE = Vm :
Vee supply voltage Vee . Vee Voo —- 0.6 : Voo Voo + 0.6V
Voo supply voltage Voo Vee 4.5 5.0 55
Vpp supply current lpp lpe k Vee = Vob 100 HA
Voo supply current lDDV lccar ‘ CE = Vi, Vin = Vi ‘ 50 mA

Note Symbol of corresponding ¢#PD27C1001A
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AC Programming Characteristics

(1) PROM write mode timing (page program mode)
(TA=2515°C, Voo =6.510.25V, Ve = 12,5 = 0.3 V) (1/2)

Parameter . Symbol iVSymboINm? Condition . MIN. CTYP. | MAX - Unit |

Address setup time (vs. OE 1) §<101>>tAS :‘ tas ‘ 2 ‘ . . ps -
OE setup time ;<102>%toes toes 2 i us
CE setup time (vs. OF ) ‘<103>§tcss ! tces 2 " us
Inpﬁt data setup time (vs. OE &) 7 <1d4>} tos  tos 2 J | Ls
Address hold time (vs. QE T) ‘:<105> tan tan ( 2 us
3<106>411AHL ‘ tAHL‘ ? 2 : us

| |

<107>" tany | tanv 0 MS
Input data hold time (vs. OE T) <108> | ton tom 2 v us
OE T— data output float delay time <109>A tor 7 tor o 250 | ns
Ver setup time (vs. OE 1) 5<110>' tves  tues 1.0 ms
' Voo setup time (vs. OE 1) l<11 1>vtvos } tves 1.0 ‘ ms
Program pulse width ><112>§th tpwk 7 i 0.095 0.1 ' 0.105 ms
OE | valid data delay ime 7<113>‘%toe o | ‘ 1 S s
OE pulse width in data latch <1 14>fth  hw o ) : us
PGM setup time i<1 15> troms| trams k 2 : | Hs
CE hold time ;<116>ltCEH toen 2 us
OE hold time j<‘I17> foem foen 2 Lous

Note Symbol of corresponding 4#PD27C1001A
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(1) PROM write mode timing (page program mode) (2/2)

Page data latch Page program Program verify

A2-A16 (input) :X | >C

> e 0B ) -
i’ i ‘

oo X X XXX )( XXX X

s »u<os> ~- <1095 |
DO-D7 (WQ) - - - <Note 1XNote 1><Note 1XNote 1>— R IR .— ' . ’

<> e - e it | 5> e

Vep ‘ - — —
Vep —/ ; i ‘
Voo j ‘ Lo

ity o

[ 1 <103> ; My = -

Vir % : —} [
CE (input) ; ‘ \ L /
Vie : | <tffy ’ ’
<y ™

. \./
PGM (input : N/ i
GM (input) Vi | |
(input) i

Notes 1. DO-D7 (input)
2. DO-D7 (output)

Remark The broken line indicates the high-impedance state.
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{2) PROM write mode timing (byte program mode)
(TA=25+5°,Voo=65+0.25V,Ver =12510.3V)

Parameter

Address setup time (vs. PGM i}  <101> tas ' tas

OE setup time
CE setup time (vs. PGM 1)

Address hold time (vs. OE T)

input data hold time (vs. PGM 1) 1<108>!ton | tou

OE T— data output float delay time <109>|tor | tor

Vep setup time (vs. PGM 1)
Voo setup time (vs. PGM 1)
Program pulse width

OE .- valid data delay time
OE hold time

Note Symbol of the corresponding 4PD27C1001A

Program Program verify

L -l -—

A0-A16 (input):x § X

10> - 103> |
/ ; ;
DO-D7 (10)--- { DO (input)  N---=---- { Do-D7 outputy Y-
‘~—<T04>>‘ < 108> 1~<1C]5>~«]
Vep | -
Vep /| i ;
Voo - ‘ |
< 10> j |
Vop+1.5 f ‘
Voo / i
Voo - : ‘ | <117>
~ <111 - | : - -
Vv = i ‘ .
CE (input) \ j | /
it :
- 03> - 2> - :
Vi - ‘
PGM (input) \ /
Vi >
R RS
ViH 4
OE (input) \—/_—
Vi

62

Cautions 1. Apply Voo before Vee, and turn off Voo after Vee.
2. Keep Vee to less than +13.5 V including overshoot.
3. If the device is pulled out of the socket while +12.5 V is applied to Ver,
the reliability may be degraded.

Remark The broken line indicates the high-impedance state.

HPD70P3000
Symbol! Symbo|"°‘°: Condition MIN. TYP. MAX. Unit
2 1S
1<102> toes | toes 2 us
E<103> tces | fces 2 , J us
Input data setup time (vs. PGM {) §<104>v tos | tos 2 ; | us
§<105> tan o tad } - 2 ‘ ' Hs
2 us
0 250 ns
<110>:tves | tvps 1.0 ms
<111>ytvos : tvos ‘ 1.0 : ms
<112> tew | trw . 0.095 . 0.1 0.105 ms |
A<1 13>itoe | toe . | 1 1S
<117> | toeH . —_ : | 2 - | us
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(3) PROM read mode timing (TAa =25 * 5 °C, Voo = 5.0 2 0.5 V, Vee = Voo + 0.6 V)

Parameter 1 Symbol iSymbol““'i C(;ndition ) MIN. ‘ TYP. i MAX. Unit
1 Address — data output delay time j<1 18> itacc | tace CE=OE=W T ' 1 s
: CE {— data output delay time <119 'tee © toe OF = V. 9 ‘ | 1 . s
OE l— data output delay ﬁme E<120>?7tos tos CE = Vi | ‘ 1 ’ 1S
. OE - data output float delay time <109> tor  tor CE=Vu 0 60  ns
 Address - data hold time <1215 Hon  ton | CE=OE=Vu 0 " he

Note Symbol of the corresponding #PD27C1001A

AO-A16 (input) Invalid X Valid >< Invalid

CE (input) o\ /

! - 319> -
‘ :a
OE (input) ‘ \ | / -
7 . ote
: TN
‘ Y A -
- '(118>NMM - <i2l> - .

DO-D7 (VO) ~-s-=env-- e < DO0-D7 (output) }}- -----------------

Notes 1. To read within the range of tacc (< 118 >}, the delay time of OE input
from the falling of CE must be tacc-toe (< 118 > - < 120 >) max.

2. tor (< 109 >) is the time after either OE or CE first reaches V.

Remark The broken line indicates the high-impedance state.
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(4) PROM programming mode setting timing (Ta =25 °C, Vss = 0 V)

' - . '
{ {

Parameter Symbol ; Condition [OMIN. © TYP. MAX. 3 Unit
- , - | S ! !
PROM programming mode setup time ' <122> . tsma | ;10 ] S
Voo
Voo
0
RESET (input) \
Voo ;
Vep /
0 <12
AQ-A16 (input) Invalid X Valid

64



