Chapter 9

ELECTRICAL CHARACTERISTICS

(provisional)
Absolute Maximum Ratings
Rem Symbol Rating Unit
Power supply voltage Vee -0.3t0+7.0 \
Input voltage Vin —-0.3 to Vg +0.3 Vv
Operating temperature Ta 0to +70 °c
Storage temperature Tss -55to +150 °C
Power dissipation Pp 3.0 w
Recommended Operating Conditions
Condition
Parameter Symbol Unit
Power supply voltage Vee 4.75 5.0 5.25 \
Input voltage high CLK Vi 128+Vee | — | Vec+ -3 \
Input voltage low Vi -3 — | .2+ Vo \
Input voltage high gther Vie 2.2 — | Vec+ -3 v
an
Input voltage low CLK Vi -3 — .8 v
Operating Temperature Ta 0 +25 +70 °C
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DC Characteristics
Standard
Measurement | _ Value
Parameter Symbol Pin Condition Min. Max. | Unit
Input Voltage High Vit LK B+Vee | Vec+3 | v
Input Voltage Low Vit -3 2+Vee | v
Input Voltage High V, 2.2 Vee +.3
P el iz No CLK S
Input Voltage Low Vio -3 .8 v
Other than
Output Voltage High | Vou DONE, IRQ, | lon=—400mA | 24 — )
and XIRQ
Output Voltage Low Vo aE n:dl ml E, RQ, ot =-32mA — 5 \
Input Leakage Circuit I V,=01o Ve -10 10 HA
3-state (off) _
Output Leakage Circuit huy Vi=0toVee 10 10 HA
Open Drain (off) DONE, 1RQ,
Output Leakage Circuit hia and XTRQ Vi=0toVee -10 10 WA
Input Capacitance Ci Faimnz — 20 Pt
Output Capacitance Co S tmmz — 20 Pf
IO Capacitance Cwo Foimmz — 20 Pt
f = 20 MH2»
No load
Power Dissipation Py N oa' — 1.2 w
operating
frequency
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AC Characteristics

(Vec=5V +5%, Vss.ov, TA=01t0 70C

20 MHz 25 MHz 33 MHz

No. Parameter Symbol | Min. | Max. | Min. | Max. | Min. | Max. | Unit | Notes
1 Clock Cycle Time te 50 | 250 { 40 [ 250 | 30 | 250 | ns

2 Clock High-level Time tw cH) 20 - 17 - (125 - ns

3 | Clock Low-level Time twicy 2 | - [17 ] - |125| - | ns gi_’:"e
4 | Clock Rise Time tro - 5 - 4 - 3 ns

5 Clock Fall Time trc) - 5 - 4 - 3 ns

6 | BAT, A0-29, BT, BLOCK Delay Time |ty (ch-a) - 30 - 25 - 20 | ns

7 BAT, A0-29, BC, BLOCK Holds Time | tn cH.a) 0 - 0 - 0 - ns

g [3AT ?g;fihfgégm FloatDelay |y oom | - |25 | - | 23| - |20 | ns

9 Read Data Setup Time (Bus Master) | ts, apo-cym 7 - 6 - 5 - ns

10 | Read Data Hold Time (Bus Master) thcL-RD) m 13 - 12 - 10 - ns

11 | Read Data Hold Time for DS Negation | th os.roym 0 - 0 - 0 - ns

12 | Write Data Delay Time (Bus Master) | tycuwoym - 30 - 27 - 22 ns

13 | Write Data Hold Time (Bus Master) th (cH-wDy M 0 - 0 - 0 - ns

14 | Write Data Float Delay Time taciwonm | — 25 - 23 - 20 ns

15 | CSTR Delay Time td (cHcsT) - [3 | - [25 ] - | 20 | ns

16 | AS Delay Time 14 cL-AS) - 30 - 25 - 20 ns

17 | DS Delay Time t4c-08) - |3 | - |25 | - | 20| ns

18 | RW Delay Time (Bus Master) 13 (cH-RW) M - 30 - 25 - 20 ns

19 | RW Hold Time (Bus Master) thcwamM | O - 0 - 0 - ns | Figure
20 |DBEN Delay Time (Bus Master) tycwomm | - | 30 | - | 27| - |22 | ns |95
21 | DIN Delay Time (Bus Master) t9(cLDnM - 30 - 27 - 22 ns

22 | DC and TORDY Setup Time tsu (DC-CH) 7 - 6 - 5 - ns

23 B-gg:\?ig PFTDY Hold Time for DS th 0000 0 _ 0 a 0 _ ns

24 |'ACK Delay Time ta c-Ak) - 30 - 25 - 20 | ns

25 | DONE Delay Time (Output) tgcH-D0) 0 - 30 - 25 - 20 | ns

26 | DONE Float Delay Time (Output) tacnoono | - 25 - 23 - 20 | ns

27 | DONE Setup Time (Input) tsu (DOCH) | 7 - 6 - 5 - ns

28 | DONE Hold Time for DS Negation th (DS-DO) | 0 - 0 - 0 - ns

29 | DONE Setup Time for DC Negation tey (00-DC) | 10 - 9 - 8 - ns

30 | BERR and RERUN Setup Time tsw @R-CL) 20 - 18 - 15 - ns

31 | BERR and RERUN Hold Time th (cL-8E) 13 - 12 - 10 - ns

32 |HREQ Delay Time td (cL-HR) - 30 - 25 - 20 ns

33 | HACK Setup Time tey (HA-CL) 7 - 6 - 5 - ns

34 mﬂ”ﬂgﬁg’ DIN Valid Delay |\ weow | = [30 | = | 27| - [ 22 ] ns

Continued on next page
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AC Characteristics (Continued)
(Vee=5V + 5%, Vss.oy TA=010 70C
20 MHz 25 MHz 33 MHz
No. Parameter Symbol | Min. | Max. | Min. | Max. | Min. | Max. | Unit | Notes
a5 (AéSu,ngé Sg), Valid Delay Time woneam | - | 25| - | 23 _ 20 | ns
a6 m,BKULNMEgEE, DIN Float Delay tocmasom | - 30 _ 5 _ 20 ns gigure
a7 ﬁsvgégg Float Delay Time P o5 _ 23 _ 20 | ns
38 | REQ Setup Time (Burst Mode) teu (cL-ROY B - - - ns
39 |CS, TACK Setup Time tsu (cs-Cl) - - - ns
40 |ABEN, AIN, DBEN, DIN Valid Delay |tachaeys | — | 30 | - |27 | - | 22 | ns
Time (Bus Slave)
41 |ABEN, AN, DBEN, DIN Float Delay  |tscHaen s - 25 - 23 - 20 ns
Time (Bus Slave)
42 | ABEN Delay Time (Bus Slave) ta cH-AR) S - 30 - 27 - 22 ns
43 | AN Delay Time (Bus Slave) ta(cL-An s - 30 - 27 - 22 ns
44 | DBEN Delay Time (Bus Slave) tacH0E) S - 30 - 30 | 30 | 30 ns
45 | DBEN Delay Time for TS, TACK ta cs-08) - 35 - 27 - 22 ns |Figure
Negation 9-7
46 | Read Data Delay Time (Bus Slave) tgcH-RD) S - 30 - 27 - 22 ns
47 | Data Float Delay Time for TS, TACK  |tycsrozy s | — 30 - 28 - 25 ns
Negation
48 | DC Delay Time td (cH-00) - 30 - 25 - 20 ns
49 | DT Delay Time for CS, TACK Negation |ty cH.oc) - 35 - 32 - 27 ns
50 |DC High-level Width tw (DCH) 0 - 0 - 0 - ns
51 | A23 1o A29, BT Setup Time tswiapcys | 7 - 6 - 5 - ns
52 | RW Setup Time tupwcys | 7 - 6 - 5 - ns
53 | DIN Delay Time (Slave Bus) ta(cL-on s - 30 - 27 - 22 ns
54 | Write Data Setup Time (Bus Slave) tsuwoeys | 7 - 6 - 5 - ns gE;sure
55 | Write Data Hold Time (Bus Slave) thcL-wD) s 13 - 12 - 10 - ns
56 | DHREQ Setup Time tsu (OR-CL) 7 - 6 - 5 - ns | Figure
57 | DHACK Delay Time 14 (CL-DA) - 30 - 25 - 20 ns |99
58 | PCL Delay Time (Output) tacH-pe) © - 30 - 25 - 20 | ns
59 | PCL Setup Time (Input) tsu Pecyy i 7 - 6 - 5 - ns | Figure
60 |TRQ Delay Time (Input) t cLiRy - |3 | - 27| - | 22| ns 910
61 | TRQ Float Delay Time td(cL-1RD) - 25 - 23 - 22 ns
62 | REQ Setup Time (Cycle Steal Mode) | t., cira) 7 - 6 - 5 - ns
63 | REQ Pulse Width (Cycle Steal Mode) |ty mq)c 50 - 40 - 30 - ns gi_g1lf|’9
64 | REQ Valid Time for ACK Assert ty (ak-RQ) C 0 - 0 - 0 - ns
(Cycle Steal Mode)
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Figure 9-1. Measuring Conditions
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Figure 9-2. Test Load Circuit (all output pins)
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Figure 9-3. Example of Output Delay Load Capacitance for CLK Input
{excluding output fioat delay for CLK input)
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Figure 9-4. Measuring Conditions
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Figure 9-5. Read/Write Cycle
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Figure 9-6. Bus Arbitration

9-8



DMAC User’s Manual Electrical Characteristics

Ts Ts2 Tsa Ts4 Tss Tss Ts7 Tse Tse
AV AvNaAwR!
cs\
(IACK) -
A23-29 I.. N
BC0-3
|
i \
W
- ® I@ @ !
ABEN \ i @ . Tl
o I =
AN N ;|r-%_
'—;1@
DBEN | E
ow T
—o! Ho
DO0-31 r—

Figure 9-7. Slave Read Cycle
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Figure 9-8. Slave Write Cycle

o AN

BAREG ——\ ®
_ ® -

DHACK

®

Figure 9-9. Halt Operation
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Figure 9-10. PCL and IRQ
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Figure 9-11. REQ # (Cycle Steal Mode)
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Figure 9-12. Block Transfer
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