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284G13/284G15
Z80® CMQS EIPC ENHANCED
INTELLIGENT PERIPHERAL CONTROLLER

GENERAL DESCRIPTION

The Enhanced Intelligent Peripherat Controller (EIPC) is a
series of highly superintegrated devices. The Z84C15is a
CMQOS 8-bit microprocessor integrated with the CTC, SI0,
CGC, WDT and the PIO into a single 100-pin Quad Flat
Pack (QFP), or 100-pin Very Smali Quad Flat Pack (VQFP)
package. The ZB4C13 is the Z84C15 without PIC, and is
housed in a 84-pin PLCC package. These high-end
superintegrated intelligent peripheral controtlers are tar-
geted for a broad range of applications ranging from error
correcting modems to enhancement/cost reductions of
existing hardware using ZB0® MCU-bhased discrete pe-
ripherals,

Notes:
All Signals with a preceding front slash, '/, are active Low, e.g.:
B/M (WORD is active Low); /B/W (BYTE is active Low, only).

Power connections foillow conventional descriptions below:

Connection Circuit Device
Power Ve Ve
Ground GND Y
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PR, 9.‘:9—“2,"'—-""-8cav-mmvmcor-§
22222z xxxx8¥EE8B8EEERT
oo ogpoonOoonanonno
11 1 84 75
M R 2 ® 74 3 CLKTRG
Al O ] CLKTRG o
A2 O ] CLKTRG 3
A O 1 zem0 3
A0 [ 1 zcr0 2
Mt O 1260 4
/BUsSREQ [ 1 7¢mo
A O ] CLKIN
mwa [ 1 ckout
MoRa 784C13 H e
vss O 84-Pin PLCC ] xTa2
mreq O ] XTAL1
NG O ] vss
mr O  WDTOUT
RFsH O L1 (|l
NG O ] 1D
/RESET L 1 ey
BusacK O 1w
R T
MALT O L1 a7aF
MiRDYA [ 32 54 1 aviRoYs
3 42 43 53
JUUOUOOOEUULCDUOOT OO ad
o L o L T DO - DD @m 0@

ZB4C13 Pin Assignments
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GENERAL DESCRIPTION (Continued)
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Ad
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A2

Al

AD
/RFSH
M1
/RESET

/BUSREQ

AT

/BUSACK

MWR

/RD
/NORQ
VER]

MREQ
MHALT
/NT

ARDY

/ASTB
PAT
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PA4
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PA1
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100-Pin QFP
Z84C15
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ISYNCA [

Rxoa —] ©
JRXCA ——
TXCA |

LLOLY e N
/OTRA
RTSA [ |
JCTSA [
DCDA ]
Cso |- &
Ve [
CS1 [——]
/DC0B ——
188 ]
RTSB [ &
/DTRB [

Z84C15 Pin Assignments

TXDB ]
XCB |
/RXCB [

RXDBC_—_— &

CLK/TRGH
CLK/TRG2
CLK/TRG3
ZCTo3
ZCmo2
26T
ZCToo
MWDTOUT
IEl

IEQ

ATRF
CLKIN
CLKOUT
EV

XTAL2
XTAL1
V&S

MNMI
BRDY
BSTB
PR7

PBE6

PBS

PB4

PB3

P2

P81

PBO
MIRDYB
/SYNCB
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— 1 CLK/TRG3
1 ZCmo3

[— 1 WDTOUT

1 |E1

[——1 ZC/T02
—1 zcmot
1 ZCmoo
1 IEQ
™1 A7AF
1 CLKIN
—1 CLKOUT
1 EV
1 XTAL2
] XTAL1
1 v3S

2 /3 mm
1 BRDY
1 /BSTB
1 PB7
1 PB6
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1 PB4
1 PB3
1 PB?
1 PBi
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D§ ] &0 — /RXCB
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03— ~— /DTRB
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00 ] 40 {1 1ocos
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A —1 TXDA
i — —1 /TXCA
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Z84C15 Pin Assignments
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284C13/C15
CPS DC-20926

ABSOLUTE MAXIMUM RATINGS

Symbol Description Min Max Units
Vee Supply Voltage (%) 03 +7.0 V
Teos Storage Temp -65° +150° C
T, Oper Ambient Temp T C
Notes:

" Voltage on all pins with respect 1o GND.
1 See Ordering Information,

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage o the de-
vice. This is a stress rating only; operation of the device at
any condition above those indicated in the operational
sections of these specifications is notimplied. Exposure 1o
absolute maximum rating conditions for extended periods
may affect device reliability.

STANDARD TEST CONDITIONS

The DC Characteristics and capacitance sections below
apply for the following standard test conditions, unless
otherwise noted. All voltages are referenced to GND {OV).
Positive current flows into the referenced pin (Standard
Test Load).

Avaitable operating temperature ranges are:
S =0°Cto 70°C
E = —-40°C to +100°C

Voltage Supply Range: +4.50V <V . <+ 550V

All AC parameters assume a load capacitance of 100 pF.
Add 10 ns delay for each 50 pF increase in load up to a
maximum of 180 pF for ithe data bus and 160 pF for
address and conirol lines. AC timing measurements are
referenced to 1.5 volts (except for clock, which is refer-
enced to the 10% and 90% points). Maximumr capacitive
load for CLK is 125 pF.

+5V

From Qutput O
Under Test

100 pF T @ 250 pA

Standard Test Load

CAPACITANCE

Guaranteed by design and characterization
Symbol Parameter Min Max Unit
Ceoloer Clock Capacitance b pF
Cn Input Capacitance 5 pF
Cour Output Capacitance 15 pF




. Z84C13C15
N 2iLa5 CPS DC-2592.08
DC CHARACTERISTICS
Vo= 5.0V £ 10%, unless otherwise specified
Symbol  Parameter Min Max Unit Condition
Voue Clock Qutput High Voltage V..—0.6 vV ~2.0mA
Vo Clock Output Low Voltage 0.4 v +2.0 mA
Ve Clock Input High Voltage Vo.~0.6 v
Vic Clock Input Low Voltage 0.4 v
Vi Input High Valtage 22 Ve A
Vi Input Low Voltage 0.3 0.8 v
Voo Qutput Low Voltage 0.4 [5] v lo=2.0mA
Vous Output High Voltage 2.4 v loy=—1.6 MA
Ve Qutput High Voltage V08 [5] V l,=—250 LA
et Power Supply Current V=5V
XTALIN = 16 MHz TBD
ATALIN =10 MHz 50 mA V=V 02V
XTALIN = 6 MMz 30 mA v, =0.2v
s Power Supply Current (STOP Mode) 50 WA V=5V
leca Power Supply Current (IDLE1 Mode) Vi .=bV
XTALIN = 16 MHz TBD
XTALIN =10 MHz 6 mA V=V 0.2V
XTALIN = 6 MHz 4 mA V, =0.2V
leca Power Supply Current ([DLE2 Mode) Vee=hV
XTALIN = 16 MHz TBD
XTALIN =10 MHz TBD 1] mA V=V 0.2V
XTALIN = 8 MHz TBD {1] mA V, =0.2V
Ly Input Leakage Current -10 10 [4] LA V,=04Vio V.
sm SYNC Pin Leakage Current —40 10 WA Vour=04Vio V.
o Tri-state Output Leakage Currenrt in Float -1C 10 [2] WA Vour=0.4VioV
lono Dariington Drive Current V=15V
{Port B and CTC ZC/TQO) ~-15 mA REXT = 380 Ohms
Notes:

[1] Measurements made with outputs floating.
[2] A15-A0, D7-DO, MREQ, /IORQ, /RD and WR.

(3] 1., Standby cutrent is guaranteed when the /HALT pin is Low in STOP mode.

[4] All pins except XTALI where |, = £25 pA,

[5] A15-A0, D7-D0. MREQ, /IORQ. /RD, MR, HALT, M1 and /BUSACK.
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Z84C13C15
CPS DC-2992:06

TIMING DIAGRAMS

T4 T2 Ty T3 T4
/Clock ? S /_/—!S Zr—\_/—\ t—\_
flf @ |
A15-A0 PC X REFRESH ADDR K
{ e
/7
{s) 5
@ — (&)
MREQ
K (L
7
/RD
L
L2
G
—tn
3 L
’
IWAIT
{
P
— -~
4
M1 /
{LC
Frd

External
Mamory
Access,

Data in

@

P —fy
Valid
Data

/AFSH

X

instruction Opcode Fetch

(See Table A)




ZBACIHCI5
PS DC-2392-06

T4

T2

-

T3

/A

d &
(o
7/ 4
A15-AD X Valld Address
K rL
7/
- 4
8 @ — G
MREQ }I
rr e
Q, 1 pd ~7/
—n- —
ol i
c
J
/WAIT
@ |
I ————
/RD
7!!
J
Read 1 —@
QOperation - . _’| @ -
—7/ y
cga?tgg —@ X Valid Data
fd A
h . D-rt
@3
' - (3} -] e
R K k
w 3] v
rite
Operation < @ - 2 - @
4 7/
07-Do ; Data Qut
Data Cut k
. 7/

Memaory Read or Write Cycle
(See Table A}




. Z84C13/C15
N2iLaE CPS DC-2062-G5
TIMING DIAGRAMS

Ty T2 Twa Tw T3
R/ {_\_/—!S ,_/_! \x_/_! \_/ l_\_
@ —e] @ —
re
r 77 4
A7-AD X Valid Port Address
K Jrr K
7
4
/IOR /
@ @ N re
rd
O O
f— a
/WAIT
r
7
"@"" @—- |
- ‘\ e B
/RD 9 ,r {
1)
External g |
/0 Read G '_r-
Operation — @ |~ or
b7-Do V1/74 ! Valld Data
Data in AR\ rr
Y 3: | 77 | @
f
MR
ILC
rl —- 2
/0 Write e ik s
Operation < (L
rl X
D7-D0
Data In e Data Qut ,E_
el
\ —5
Internal j
Aead 07-00 N T Output Valid
Cperation Data Out / Floating _!:

Note: T WA = One wait cycls automaticatly insertad by CPU

Input or Output Cycle
{See Table A)




N Z4C13/C15
NZ2ilas CPS DC-200206

L T4 T2 Twa TWA Tw T3
- WK_/_! \ ,_/_! \ Zl—\_
ANT
rr |
rLd
A15-A0 FC
re
Fr
-.—@-—
m \ —
A re
Fr
NORO j
e F
d | 1/

N /X

D700

Valid Data
r NN
J, I

NOTE: 1) TLI = Last state of any instruction cycle

H

ﬁ—T

2) Ty = Wait cycle autematically inserted by CPU

Interrupt Request/Acknowledge Cycle
(See Table A)




. _ZBACIACI5
N 2iLa5s CPs D sbinte
TIMING DIAGRAMS

Last M Cycle M1
TL T T2 T3 T4 Ts
—
=/ \ W\ S S\
INMI - [ ) [ R
] @ |t —] @
A15-A0 Xi PC {
— @ - — @
M1
' ®
—~® —~ @ —~ Q-
MREQ .
/AD /

* Although /NMI is an asynchronous input, to guarantee its being recognized on the following machine cycle, /NMIs falling edge
must occur ne later than the rising edge of the clock cycle preceding the last state of any instruction cycle (T ut

Input or Output Cycle
{See Table A)
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. Z84C1C15
A 2iLans CPS DC-2932-0

/L

3=
Q>
/

/BUSREQ

/BUSACK
C
J
B —={1)
loati
A15-AQ f Floating
@&

),

— -4—@ —
b Floatin
D7-D0 : IF J
/MREQ | =D D
/RD. WR X p Floating X
/IORQ, /M1 i :" —_

/HALT, /RFSH

Notes: 1} Ty = Last state of any M cycle
2) Tx = Anarbitrary clock cycle used by requesting device

Interrupt Request/Acknowledge Cycle
{See Tabie A)

i1



. Z84CH
N 205 ¢ps DO
TIMING DIAGRAMS (Continued)

M1 ~ M1 i M1
T4 Ty T2 T3 T4 1 T2
Clock
MHALT }'
Halt instruction Recsived .
NMI

* Although /NM! is an asynchronous input, to guarantes its being recognized on the following machine cycle, /NMis falling
edge must oceur no later than the rising eage of the clock preceding the last state of any instruction cycle (T U I

Halt Acknowledge
(See Table A)

12



CPS DC-298:

ZB4C13/C15
2:06

Clock

/RESET

* Extemnal
/RESET
Input

* /AESET Cutput
{Open drain}

A15-AD

D7.D0

MREG
{RD/WR,
IORQ

/BUSACK
MALT

T4

M1

To

b
:
N
<

"o

N\ / d

&

&

o
) J’Jr

—-@--—

L Floating
E {F
4 J

[L
/

y/////4

*  84C13/C15 Only Reset Cutput is Enabled

Reset Cycle
(See Table A)

d

4y
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N 2iL05B cPs nozemg
TIMING DIAGRAMS (Continued)

Ty Ty T wa Ta
- _/‘_\_/—\_/ \_/ SM
A
Address * Valig Address
et PSR
A0RQ \ /
K (7
@ D ®
b { -
" /
®
I Read
—4 Cycle
P’ X
B7-00 { VaidDaa ﬁ
/AD —
-—@—-- --@-—- griée ©
TC,
D7-D0 T valid D 3 PIQ,
]‘ alid Data p S0
®
AIORQ
1 / Write to
Systemn
I' @ - “@“i Control
Register
D7-D0 ( Valid Data }
J
Fe—F 2 F2 &
SIo ~
MWRIRDY
(WAIT /
Mode} L
S0
s laef 2 (- 29—-1 > Timing
MWRIRDY
(Reacty
Mexie) 7

On-chip Peripherai YO Access
from External Bus master

14
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I AVAVAWAWAWAN
\ /
!@—q\*i

©

RADY

© N\

®

/STB \‘ Z

S,

Mode 0

{
—o
Mode 1 X( X
]
Mode 2 }
X
- &

Mods 3 X
3

O

ANT \

K

P10 Timing
{See Table D)
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N 2ildOs CPs Dcfzssﬂwg
TIMING DIAGRAMS (Continued)

—

4,5\ ]  Les /]ﬁ |
(8} i ) »
h
CLK/TRG
Counter
CLK/TRG \
Timer N

ZCmo

/INT \
K

Counter/Timer Timing
(See Tahle E)

186
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Z84C13C15

PS DC-2932-06

/CTS, /BCD0,
/SYNC

TxC

TxD

MWTIRDY

ANT

fAxC

RxD

MWT/HADY

/SYNC
{External
Sync Mode)

/SYNC
{Output
Mode)

2 {1}
i 2 o,
| {3}
_/—J’S ®
(V)
&),

SIO Timing
(See Table F)

17



. Z84C13/C15
N 2iLan CPS DC-2992:06
TIMING DIAGRAMS (Continued)

I d
FeJ
MWOTOUT
L
L o
2 L

Watch-Dog Timer Timing
{See Table H)

18



AN 205 CPS DO,
AC CHARACTERISTICS
Table A. CPU Timing
Z84C1306 284C1310 Z8AC1316 ¢
Z84C1506 284C1510 284C1516

No Symbol Parameter Min Max Min Max Min Max Unit Note
1 TeC Clock Cycle time 162 DG 100~ DC 61 0C ns [A1]
2 TwCh Clock Pulse Width (High) 65 De 40 DeC 20 oC nS [A1]
3 Twil Clock Puzlse Width (Low) 65 DC 40 DC 20 CC ns [A1]
4 TiC Clock Falt time 20 10 § ns [A1]
5 TC Clock Rise time 20 10 8§ ns [A1]
6 TdCr{A) Address Valid from Clock Rise 90 65 55 ns
7 TdA{MREQf) Address Valid to /MREQ Fall 35 0™ -15 ns
§  TdCHMREQf) Clock Fall to /MREQ Fall Delay 70 55 40 ns
9  TdCr{MREQN Clock Rise to /MREQ Rise Detay 70 55 4) ns
10 TwMREQh /MREQ Puise Width (High) g5** 30 10 ns (A2]
11 TwMREQI /MREQ Putse Width (Low) 132* 75 25 ns {A2)
12 TdCH{MERQr) Clock Fall to /MREQ Rise Delay 0 55 4 ns
13 TdCHROf) Clock Fall to /RD Fal} Delay 80 65 40 ns
14 TdCr(RDr) Clock Rise to /RD Rise Delay 70 55 40 ns
15 TsD{Cn) Data Setup Time to Clock Rise 30 25 10 ns
16 ThD(RDr) Data Hold Time After /RD Rise 0 0 0 ns
17 TsWAIT(CS) /WAIT Setup Time to Clock Fall 60 20 12 ns
18  ThWAIT(Cf) /WAIT Hold Time After Clack Fall 10 10 10 ns
19 TdCr(M1) Clock Rise to /M1 Fall Delay 80 85 40 ns
20 TdCr(Mtr) Clock Rise to /M1 Rise Delay 80 £5 40 ns
21 TdCr(RFSH) Clock Rise to /RFSH Fall Delay 110 80 60 ns
22 TdCi(RFSHN Clock Rise to /RFSH Rise Delay 100 80 60 ns
23 TdCH(RDr) Clock Fall to /RD Rise Delay 70 %5 40 ns
24 TdCr(RDf) Clock Rise to /RD Fail Delay 70 55 40 ns
25 TsB{Ch) Data Setup te Clock Fali During

M2, M3, M4 or M5 Cycies 40 25 12 ns
26 TdA(IORGH) Address Stable Prior 1o /IORQ Fail ~ 107** 50 0 ns
27 TdCr{IORQS) Clock Rise ta /IORQ Fall Delay 65 50 40 ns
28 TdCHORUr) Clock Fall to /IORQ Rise Delay 0 55 40 ns
29 TdD(WR) Data Stable Prior to /WR Fall 22" 40" 10 ns
30 TdCH{WRf) Clock Falt to /WR Fall Delay 70 55 40 ns
31 TwWR /MR Pulse Width 132 75" 25 ns
32 TdCH{WRN) Clock Fall to /WR Rise Delay 70 55 40 ns
33 TdD{WRNIO Data Stable Prior to /WR Fall -hg** =10 =30 ns
34 TdCr(WRI) Clock Rise to /WR Fali Delay 60 50 40 ns
35 TdWRI(D) Data Stable from /WR Fall 30+ 10 0 0 ns
36 TdCHHALT) Clock Fall to /fHALT G or 1 260 80 70 ns
37 TwNMI /MNI pulse Width 60 60 60 ns
38 TsBUSREQ(Cr)  /BUSREQ Setup Timeto Clock Rise 50 30 15 ns
39 ThBUSREQ{Cr)  /BUSREQ Hold Time after Clock Rise 10 10 10 ns
40 TdCr(BUSACKI}  Clock Rise to /BASACK Fall Delay 20 75 40 ng

1G



; . ZBACIACLS
N aias 0PS DC-2%6206
AC CHARACTERISTICS (Continued)
Table A. CPU Timing (Continued)
Z84C1306 284C1310 Z284C1316
284C1506 284C1510 Z284C1516

No Symbol Parameter Min  Max Min  Max Min  Max  Unit  Note
41 TdCf(BUSACKr)  Clock Fall to /BASACK Rise Delay 90 75 40 ns
42 TdCr(Dz2) Clock Rise 1o Data Float Delay 80 65 40 ns
43 TdCr(CTz) Clack Rise to Control Qutputs Float Delay

(MREQ, /I0RQ, /RD and /WR) 70 65 40 ns
44 TdCr(Az) Clock Rise to Address Fioat Delay 80 75 40 ns
45 TdCTr(A) Address Hold Time from 35 20" 0 ns

/MREQ, /IORQ, /RD or /WR
45 TsSRESET(Cr) RESET o Clock Rise Setup Time 60 40 15 ns
47 ThRESET(Cn) /RESET to Clock Rise Hold Time 10 10 10 ns
48 TsINTH(Cn {INT Fall to Clock Rise Setup Time 70 50 15 ns
49 ThINTr(Cr) /INT Rise ta Clock Rise Hold Time 10 10 10 ns
50 TdM1i(IORQN /M1 Falito /IORQ Fail Celay 3h9™" 220" 100 ns
51 TdCf(IORQM Clock Fall to AORG Fall Detay 70 55 45 ns
52 TdCI(ORQn) Clock Rise to /ORQ Rise Delay 70 55 45 ns
53 TdCf(D) Clock Fail to Data Valid Delay 130 110 75 ns
54 TROf(D) /RO Fall to Qutput Data Valid TBD 60 40 ns
55 TdiORQ(D) J/IORQ Falk to Qutput Data Valid TBD 70 45 ns
56  TwRESET /RESET Puise Width

013/015, or $13/C15 with RESET 3TcC 3TcC 31cC ns

Output Disabled
57 TwRESEToe /RESET Pulse Width

RESET Gutput Enabled 21eC 2TeC 2TcC ns
58 TwRESETdo J/RESET Drive Duration

RESET Qutput Enabled 16TcC 16TcC 18TcC ns
53  TwRESETpor /RESET drive duration on

Power-On Sequence 10 75 10 75 nm 75 ms
60 TdCs(A) Address Valid to Chip Select Valid 25 20 15 ns
Notes:

T 16 MHz parts are cnly available in Standard Temperature range.

** For clock peried other than the minimum shown, catculate parameters using the formula on Table H.

[A1] These parameters apply tc the external Clock input an CLKIN pin. For the cases where external Clock

is fed from XTAL1, piease refer to Table B.
[A2] For loading >= 50 pF, decrease width by 10 ns for each additional 50 pF.

20



. ZBAC1YC1S5
QA2iLas CPS DC-2982:06
Table H. Footnote to Table A.

Z84C1306 Z84C1310 Z84C1316
No Symboi Parameter 284C1506 Z84C1510 Z84C1516
i TeC TwCh + TwCl + TrC + TiC
7 TdA(MREQ() TwCh + TfC -50 -50 —45
10 TwMREQhHh TwCh + TfC =20 -20 =20
11 TwMREQI TcC -0 -25 =25
26 TdA(IORQM TcC 55 -50 -50
29 TdD(WRf) TeC -140 -60 -60
31 TwWR TcC -30 -25 -25
33 TdD{WRf) TwCl + TrC -140 -60 -60
35 TdWRr(D) TwCl + TrC -55 —40 =25
45 TdCTr(A) TwCl + TrC -50 -30 -30
50 TdM1H(IORQM 2TcC + TwCh + TfC -50 =30 -30

24



. Z84C13/C15
N Z2iLan CPS DC-2992-06
AC CHARACTERISTICS (Continued)
Table B. CGC Timing
Z84C1306 284C1310 Z84C1316 1
284C1506 Z84C1510 284C1516
No  Symbol Parameter Min  Max Min  Max Min  Max Unit  Note
1 TRST(INT)S Clock Restart Time by /INT (Typ)2*+2.5TcC (Typ)2"+2.5TeC {Typ)2*425TcC  ns
(STOP Mode)
2 TRST(MNIDS  Clock Restart Time by /NMI {Typ)2+2.5TcC {Typ)2"+2.5T¢cC {Tym)2"+2.5T¢cC  ns
(STOP Mode)
3 TRST{INT}i Clock Restart Time by /INT 2.5T¢T 2.5T¢T 2.5TeT ns
(IDLE Mode)
4 TRST{Nmi)i Clock Restart Time by /NMI 2.5TeT 2.5TcT 2.5TceT ns
(IDLE Mode)
5 TRST(RESET)I  Clock Restart Time by /RESET 1TcC 1TcC 1TcC ns
{IDLE Mode)
6 TICLKOUT CLKOUT Rise Time 15 10 g ns
7 TrCLKOUT CLKGUT Fall time 15 10 6 ns
8 TeX1 XTAL1 Cycle Time {for External
Clock [nput on XTAL1)
Divide-by-Two Mode 81 50 31 ns
Givide-by-Ore Mode 162 100 61 ns
9 TwiX1 XTAL1 Low Pulse Width
(for External Clock Input
on XTAL1)
Divide-by-Two Mode 35 15 10 ns
Divide-by-One Mode 65 40 25 ns
10 Twhxi XTAL1 High Pulse Width
(for External Clack input
on XTAL1)
Divide-by-Two mode 35 15 10 ns
Divide-by-Cne mods 65 a0 25 ns
i1 Tt XTAL1 Rise Tirme 25 25 15 ns [B1]
{for External Clock Input
on XTAL1)
12 T XTAL1 Fall Time 25 25 15 ns (B1]
(for External Clock Input
0n XTAL1)
Note:

[B1] If parameters 8 and @ are not met, adjust parameters 11 and 12 to satisfy parameters 8 and 9.
1 16 MHz parts are only available in Standard Temperature range,

22



. 284C13/C15
N2ILa5 CPS DC-2992.06
Table C. Timing for on-chip peripheral access from external bus master
and daisy-chain timing

284C1306 Z84C1310 Z84C1316 4
284C1506 Z84C1510 284C1516

No  Symbol Parameter Min Max Min  Max Min Max Unit  Note
1 TsA(RIf) Address Setup Time io /RD, /IORQ Fall 50 40 30 ns
2 TsR¥Cr) /RD, /IORQ Rise to Clock Rise Setup 60 50 40 ns
3 Th Hold time for Specified Setup 15 15 10 ns
4 TdCr{DO} Clock Rise to Data out delay 100 80 60 ns
5 TdRI{DOz) /RD, AORQ Rise to Data Out Float Delay 75 60 50 ns
8 ThRDr(D) /M1, /RD, /IORQ Rise to Data Hold 15 40 15 30 20 ns [C1]
7 TsD(Cr) Data In to Clock Rise Setup Time 30 25 15 ns
8 Td10f(DAI) fI0RQ Fall to ata Out Delay 95 95 70 ns

{INTACK cycle)
9 ThiOr(D) /IORQ Rise to Data Hold 15 15 10 ns
10 ThiCr{A) /IORQ Rise to Address Hold 15 15 i0 ns
11 TsWIFCn /IORQ, /WR setup time to Clock Rise 20 20 15 ns [C2]

New parameter
12 ThWRA(Cn) Clock Rise to /AORQ, /WR Rise hold time 0 0 H ns [C2)
13 TsMI(Cr) /M1 Fall to Clock Rise Setup Time 40 40 15 ns
14 TsM1r(Cf) /M1 Rise to Clock Rise Setup Time -15 -15 -10 ns

(/M1 cycle)
15 TdMU{EOD) /M1 Fall to IEQ Fall delay

(Interrupt Immediately Preceding 140 80 60 ns

/M1 Fall)
20 TdCf(IEQn) Clock Fali to IEQ Rise Delay 50 40 30 ns
21 TdCf(IECf) Clock Fall to IEQ Rise Delay 90 75 75 s
Notes:

{C1] For /O write to PiO, CTC and SI0.

{C2] For /O Write to system control registers.

[C3] For daisy-chain timing, please refer to the note on Page 24.

1 16 MHz parts are only availabte in Standard Temperature range.
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: Z84C126C15
N 2iLa5 CPS DC-2982.06
AC CHARACTERISTICS (Continued)
Table D. PIO Timing (Z84x15 only)
284C1506 Z84C1510 Z84C1516
No  Symbol Parameter Min  Max Min  Max Min Max  Unit  Note
1 Ts10r(Cr) /IORQ Rise 1o Clock Fall Setup Time
{To Activate RDY on Next Clock Cycle) 100 100 100 ns
2 TdCH(RDYN) Clock Fall to RDY Rise Delay 100 15 40 ns [02]
3 TdCf(RDY®) Clock Fall to RDY Fall Delay 100 115 45 ns (02]
4 TwST8 /STB Pulse Width 100 80 50 ns {D1]
5 TsSTBr(Cr) /STB Rise 1o Clock Fall Setup Time
{To Activate RDY on Next Clock Cycle) 100 100 70 ns (D2]
6 TdiCr(PD) J/IORQ Rise to Port Data Stable Delay {Mode 0) 140 120 100 ns (D2]
7 TsPD(STB Port Data to /STB Rise Setup Time (Mode 1) 140 75 30 ns
8 ThPD(STEr) Port Data to /STB Rise Hold Time (Made 1) 15 15 15 ns
9 TdSTBH{PD) {STB Fali to Port Data Stable (Mode 2) 150 120 35 ns (D2l
10 TdSTBr(PDz)  /STB Rise to Port Data Float Delay (Mode 2) 140 120 55 ns
11 TdPO{INT) Port Data Match to /INT Fali Delay (Mode 3) 250 200 40 ns
12 TdSTBr{INT)  /STB Rise to /INT Fall Delay 290 220 90 ns
Notes:
[C1] For Mode 2: TWSTB >TsPD{(STB).
[02] Increase these values by 2 ns for 10 pF increase in loading up to 100 pF Max.
1 16 MHz pans are only available in Standard Temperature range,
Table E. CTC Timing
Z284C1306 284C1310 Z84C1316 +
284C1506 284C1510 Z84C1516

No Symbeol Parameter Min  Max Min  Max Min  Max Unit  Note
1 TdCr{INTf} Clock Rise to /INT Fall Celay (TeC+100) (TeC+80) (TeC+30) [E1}
2 TsCTR(Ce) CLK/TRG to Clock Rise

Setup Time for Immediate Count 30 490 40 ns {E2]
3 TsCTR(CH CLK/TRG to Clock Rise

Setup Time for Enabling of 80 0 40 ns [E1]

Frescaior on Following Clock Rise
4 TdCTR(INTH)  CLK/TRG 10 /INT Fall Delay

TsCTR{C) Satistied {1)+(3) {(1+(3) (1)+(3) n$ [E2]

TsCTR{C) not Satisfied TeC+{11+(3) TeC+{113) TeCH{1)H3) ns (E2]
5 TeCTR CLK/TRG Cycle time (2TcCy DC (2TcC) DC {2TcC) DC ns [E3]
6 TwCTRh CLK/TRG Width (Low) 90 0C 90 ne 25 DC ns
7 TwCTR CLK/TRG Width (High) 90 CC 90 0C 25 e ns
8 TrCTR CLK/TRG Rise Time 30 30 15 ns
9 TICTR CLK/TRG Fall Time 0 30 15 ns
10 TdCr{ZCr) Clock Rise to ZC/TO Rise Delay 80 80 25 ns
1 TdCHZCH Clock Fall to ZC/T0 Fall Delay 80 80 25 ns

Notes:

[E1] Timer Mode.

[E2] Counter Mode.

[E3] Counter Mode only; when using a cycle time less than 3TcC, paramster #2 must be met.
1 16 MHz parts are only available in Standard Temperature range.
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' ZBAC1YC1S
N 2iL0s CPS DC-299206
Table F. SIO Timing
Z84C1306 Z84C1310 ZB4C1316 1
Z84C1506 ZB4C1510 284C1516
No Symbol Parameter Min  Max Min Max Min Max Unit  Mote
1 TwPh Pulse Width (High) 150 120 80 ns
i TwPl Pulse Width {Low) 150 120 80 ns
3 TeTxC TxC Cycle Time 250 200 120 ns [F1]
4 TwTxCh /TxC Width (Higk) 85 80 55 ns
5 TwTxCl /TG Width (Low) 85 80 80 ns
6 TG /TxC Rise Time 60 60 60 ns
7 TTxC /TxC Fall Time 60 60 80 ns
8 TATxCA(TxD) /TG Fali to TxD Delay 160 120 95 ns
9 TATxCHW/RRS) TG Fall to /W//RDY Fatl Delay 5 9 5 9 5 8 TeC
{Ready Mode)
10 TdTxCHINTT) [TxC Fall to /INT Fail Delay 5 9 5 9 5 § Tel
1 TcRxC /RxC Cycle Time 250 200 i20 ns [F13
12 TwRxCh fRxC Width (High) 85 80 55 fs
13 TwRxCl /RxC Width (Low) 85 80 0 ns
14 TiRxC /RxC Rise Time 60 60 60 ns
15 TiRxC /RxC Fall Time 60 60 60 ns
16 TsRxD(RxCr) RxD to /RxC Rise Setup Time 0 0 5 ns
(X1 Mode)
7 ThRxCr{RxD} /RxC Rise to RxD Hold Time 80 60 40 ns
(X1 Mode}
18 TaRxCr(W/RRf) /RxC Rise to /W//RDY Fall Delay 10 13 10 13 0 13 TcC
{Ready Mode)
19 TARXCr(INTf) /RXC Rise to /INT Fall Delay 10 13 10 13 10 13 TeC
20 TdRxCr(SYNCH) /RxC Rise to /SYNG Fall Delay 4 7 4 7 7 Tl
(Output Modes)
21 TsSYNCH{RxCr) /SYNC Fall to /RxC Rise Setup 100 -100 =100 ns [F2]
(External Sync Modes)
22 Td!Cf(W/RR) /I0RQ Fail or Valid Adgress to 130 10 40 ns [F2]
/W//RDY Delay (Wait Mode)
23 TdCr{W/RRf) Clock Rise to /W//RDY Delay 85 85 40 ns [F2]
(Ready Mode)
24 TdCH{W/Rz) Clock Fall to /W//RDY Float Delay a0 80 40 ns (F2]

(Wait Mode)

Notes:

[F1] 'n all modes, the System Cleck rate must be at least five times the maximum data rate.

[F2] Parameters 22 to 24 are on page 14.

1 16 MHz parts are only available in Standard Temperature range.
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. 284C13/C15
N 2ILa5 CPS DC-2992-06
AC CHARACTERISTICS (Continued)
Table G. Watch-Dog Timer Timing
Z84C1306 Z84C1310 Z84C1316
Z84C1506 Z84C1510 Z84C1516
Ne  Symbol Parameter Min Max Min Max Min Max  Units
1 TAC(WDT) Clock Rise to AWDTOUT Fall Delay 160 160 160 ns
2 TdCr{WbTe) Clock Rise to /WDTCUT Rise Delay 165 165 160 ns
3 TeWDT /WDTOUT Cycle Time
WDTP =00 {Typ)2'éTcC {Typ)2'TcC {Typ)2'¢TcC ns
WODTP = 01 (Fyp)2*TcC (Typ)2¥TcC {Typ)2'¥TcC ns
WOTP =10 (Typ)2%TcC {Typ)2=TcC {Typ)2®*TcC ns
WOTP = 11 (Typ)2=TcC (Typ)22TcC (Typ)2%TcC ns
Notes:
* In all modes, the System Clock rate must be at lsast five times the maximum data rate.
RESET must be active a minimum of one complete clock cycle.
(1] Units equal 1o System Clock Periods.
[2] Units in nanoseconds (ns).
t 16 MHz parts are only available in Standard Temperature range.
Additional information for note [C3]
Parameter #15, 16, 17 and 18 of Table C. These parame- &l
ters are daisy-chain timing and calculated values, and input | | Device | | Device | | Device | | Output
vary depending on the inside daisy-chain configuration, Butt #1 #2 #3 Buft _I
which is specified in the Interrupt Pricrity Register. Inside IEQ
the IPC, the daisy-chain can be figured as follows:
Internal Dalsy-Chain Contiguration
6 MHz 10 MHz 16 MHz*
No Parameter Min Max Min Max Min Max Units
15 TdM1{IEQ} 160 100 80 ns
16 TsIEI(1O) (PIO at #3} 230 140 10C ns
{CTC at #3) 280 160 120 ns
(SIO at #3} 290 160 120 ns
17 TdIEI(IEOf) 120 70 70 ns
18 TdIEI(IECT) 290 150 120 ns

To calculate IPC daisy-chain timing, it can be treated as if
there are Z80 PO, CTC and SIO with Input buffer and lock
zhead circuit on the chain. Following are the calculation
formulas:

Parameter Table C, #15, /M1 falling to IEC delay
TsMI(IEQ} = Max[TdM1(IO)#1, TAM1(IC)#2, TAM1{IO)#3]
+ (lock-ahead gate Delay)

Parameter Table C, #16, IEl to /IORQ failing setup time
TSIEI(IO) = TAIEI(IEOM#1 + TAIEI(IEO2 + TSIEKIOW3 +
(Input Buffer delay)

Parameter Table C, #17, IEl falling to IEQ falling delay
TIEI(IEOf) = Max[TdIEKIEOQHPIO, TAIEIEQHCTC,
TdIEKIEQHSIO] + (Input Buffer delay) + {lock-ahead gate
Delay)

Parameter Table C, #18, |El rising to IEC rising delay (After
ED decode) TAIEI(IECr) = TAIEKIEOT)PIO+ TAIEI(IEQNCTC
+ TdIEI(IEQNSIO + (Input Buifer delay) + (look-ahead gate
Delay)}

* Where TdIEKIEOQ) is worse number between TAIEI(IEQT)
and TdIEKIEOf
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N 2LaB

ZB4C13C15
CPS DC-2082-05

ERRATA

1. One of the operational modes is STOP mode. All
operation of the internal oscillator, clock (CLK) output,
internal clock to the CPU, PIO, 810, and the watch-dog
timer are stopped at 0 level of the T4 state in the HALT
instruction operation code fetch cycle. In STOP mode
of operation, the chip will not restart by inputting

/RESET.

Workaround:
Use either /NMI cr any other /INT, or power-down and
power-up to restart again.

2. RFSH by definition should go into High Z state when
the EV pin is active. This is not happening and RFSH
i5 not going into High Z state. This could cause a
probiem with the emulator boards. A device emulator
is driving RFSH at the same time the Z84C 15 is driving
a 1level. Thiswill cause an extra 30 mA+ currentin the
RFSH buffer,

Workaround:

If the customer does not use the RFSH pin, then the
emulator will stifi work but will measure an extra 30 mA
ICC current. If the customer application uses the RFSH
pin, then a 3 level signal could cause the emulator
board fail. This can be fixed by adding a jumper to the
board on the RFSH pin, when using an emulator open
the RFSH pin to the Z84C15. When not using an
emulator jumper, RFSH to the output from the emulator
board.

3. PIO Pert Ahasinconsistent output drive. Bits 0, 1, 2, 8,
and 7 have standard drive current, white bits 3, 4, and
5 have STD + 50%.

Workaround:
This should not cause any problems.

4. The ZB4C15 will sometimes lock up in power cycling.
This is because the Power-on Reset implementation
requires complete discharge to logic O to trigger.

Workaround:
Make sure the device is powered-down completely
before it is powered-up again.
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