TS 68230

HMOS HIGH DENSITY N-CHANNEL SILICON-GATE

PARALLEL INTERFACE / TIMER

DESCRIPTION

The TS 68230 parallel interface/timer (PVT) provides versati-
le double buffered parallel interfaces and a system oriented
timer for TS 68000 systems. The parallel interfaces operate
in unidirectional or bidirectional modes, either 8 or 16 bits
wide. In the unidirectional modes, an associated data
direction register determines whether each port pin is on
input or output. In the bidirectional modes the data
direction registers are ignored and the direction is determi-
ned dynamically by the state of four handshake pins. These
programmable handshake pins provide an interface flexible
enough for connection to a wide variety of low, medium, or
high speed peripherais or other computer systems. The PIIT
ports allow use of vectored or auto-vectored interrupts, and
also provide a DMA request pin for connection to a direct
memory access controller (DMAC) or a similar circuit. The
PUT timer contains a 24-bit wide counter and a 5-bit
prescaler. The timer may be clocked by the system clock
(PIT CLK pin) or by an external clock (TIN pin), and a 5-bit
prescaler can be used. It can generate periodic interrupts, a
square wave, or a single interrupt after a programmed time
period. It can aiso be used for elapsed time measurement
or as a device watchdog.

MAIN FEATURES
8 TS 68000 bus compatible.

W Port modes include :
- Bitl/O,

- Unidirectional B-bit and 16-bit,
-~ Bidirectional 8-bit and 16-bit,

m Programmabte handshaking options.

W 24-bit programmable timer modes.

B Five separate interrupt modes.

B Separate port and timer interrupt service requests.
B Registers are read/write and directiy addressable.

W Registers are addressed for MOVEP {move peripheral)
and DMAC compatibility.

BVCC =5Vpe =5 %.

SCREENING / QUALITY

This part is manufactured in full compliance with :
B DESC/SMD 5962-93170.

W MIL-STD-883, class B.

M TCS standard.

July 1996

C suffix
DIL 48
Ceramic Side Brazed package

E suffix
Lece s2
Leadless Ceramic Chip Carrier

See the Ordering Information at the end of the data sheet.
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TS 68230

A - GENERAL DESCRIPTION

1 - INTRODUCTION

38
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Figure 1: TS 68230 block diagram.
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TS 68230

2 - PIN ASSIGNMENTS
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B - DETAILED SPECIFICATIONS

1 - SCOPE

This drawing describes the specific requirements for the peripheral TS 68230 processes in HMOS technology and class B in
compliance with the MIL-STD-883.

2 - APPLICABLE DOCUMENTS

2.1 - MIL-STD-883

1) MIL-STD-883 : test methods and procedures for electronics.

2) MIL-PRF-38535, appendix A : general specification for microcircuits.

3 - REQUIREMENTS

3.1 - General

The microcircuits are in accordance with the applicable documents and as specified herein.
3.2 - Design and construction

3.2.1 - Terminal connections

Depending on the package, the terminal connections shall be as shown in § A.2.

3.2.2 - Lead material and finish
Lead material and finish shall be any option of MIL-STD-1835.

BB 902La472 0003945 032 WA
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TS 68230

3.2.3 - Package
The microcircuits are packaged in a hermetically sealed ceramic package which is conformed to case outlines of

MIL-STD-1835

— 48-lead DIP case outline : D-14
- 52.Terminal SQ.LCC case outline : C-6

The precise case outlines are described in § 8 of this document,

3.3 - Electrical requirements

3.3.1 - Ab [{ 9
Symbol .Parameter Test conditions Min Max Unit
Voo Supply voltage -03 +7.0 v
\ input voitage ~0.3 +7.0 \
T = -55°C 800 mw
Pg Power dissipation case
Tease = +125°C 500 mwW
Tc Operating temperature -55 +125 °C
Tstg Storage temperature -565 +150 °C
Tj Junction temperature +170 °C
Tiead Lead temperature Max. 5 sec. soldering +270 °C
3.3.2 - Recommended conditions of use
Uniess otherwise stated, ail voltages are referenced to the reference terminal.
Symbol Parameter Mode! Min Max Unit
vee Supply voltage 475 525 \
Ltow level input voltage
VIL | (except input H1, H2, H3, Ha) 0 08 v
ViL Low level input H1, H2, H3, H4 [4] 05
ViH High tevel input voltage 20 5.25
Tcase Operating temperature -55 +125 °Cc
Ry Value of output load resistance see Note Q
Cp Qutput loading capacitance see Note pF
tr(c) Clock rise time (see Figure 2) 10 ns
tf(c) Clock fall time (see Figure 2) 10 ns
© TS 682308 2 8
fe Ciock frequency (see Figure 2} MHz
TS 68230-10 2 10
i . ) TS 68230-8 125 500
feye Cycle time (see Figure 2) ns
TS 68230-10 100 500
. . TS 68230-8 55 250
tw(ct) Clock putse width low (see Figure 2) ns
TS 68230-10 45 250
. " . TS 68230-8 55 250
tw(cH) Clock pulse width high (see Figure 2) ns
TS 68230-10 45 250
Note : Load network number 1 and 2 as specified in {(Figure 5.2.2) gives the maximum loading of the relevant output.

I 9026872 0003946 T7?9 MR
> THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES

183




TS 68230

3.3.3 - Electrical performance conditions

The electrical performance characteristics are specified in Tables 1 and 2 and are applied over full operating temperature
range unless otherwise specified (see § 10).

3.4 - Mechanical and environmental

The microcircuits shall meet all mechanical and environmental requirements of MIL-STD-883 for class B devices.

3.5 - Marking

The documents where are defined the marking are identified in the reference documents (3) to (8).
Each microcircuit are legible and permanently marked with the following informations as minimum :
3.5.1 - Thomson logo

3.5.2 - Manufacturer’s part number

3.5.3 - class B identification

3.5.4 - Date-code of inspection lot

3.5.5 - ESD identifier if available

3.5.6 - Country of manufacturing

3.6 - Thermal characteristics

Symbol Parameter Value Unit
6J.c Thermal resistance junctiontocase  DIL 48 10 KW
8).c Thermal resistance junctiontocase LCC52 6 KW
0J-A Thermal resistance junction to ambient  DiL 48 45 KW
8J.A Thermal resistance junction to ambient  LCC 52 50 KW

4 - QUALITY CONFORMANCE INSPECTION

4.1 - MIL-STD-883
Is in accordance with MIL-M-38510 and method 5005 of MIL-STD-883.

Group A & B inspection are performed on each inspection lot or as specified in method 5005 of MIL-STD-883.
Group C & D are performed on a periodic basis in accordance with MiL-M-38510.
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5 - ELECTRICAL CHARACTERISTICS

5.1 - General requirements

All static and dynamic electrical characteristics specified for inspection purposes and the relevant measurement conditions
are given below ;

— Table 1: Static electrical characteristics for all electrical variants.

— Table 2A : Dynamic electrical characteristics for 682308 (8 MH2).

~ Table 2B : Dynamic electrical characteristics for 68230-10 (10 MHz).

For static characteristics (Table 1), test methods reter to |IEC 748-2 method number, where existing.

For dynamic characteristics, test methods refer to § 5.2/ 5.3/ 5.6.5 of this specification (Tables 2A and 2B).

Indication of «min» or «max» in the column «Test temperature» means minimum or maximum operating temperature as defined
in sub-clause 3.3.3 here above.

5.2 - Test conditions specific to the device

5.2.1 - Loading network

The applicable loading network shall be as defined in column «Test conditions» of Tables 2A and 2B, refering to the loading
network number as shown in figure betow.

Load NBR Figure Ri R2 Cc1 Output application
B 5.2.21 750 19k 82 pF DO-D7
T 5222 162k 243k PCO. PC1, PC2, PC4, PCB, PC7
s 5223 1.62k 16.2k PAO-PA7, H2, H4, PBO-PB7
u 5224 475 PCS5, PC3
E 5225 750 82pF DTACK

522 - Figures

TYPEB DPS 3 TYPET OPS 3 TYPE S opPs3
750 162k 162k
Rl Al RI
— o —
: 19k 263k 16.2k
682 pF Diode Diode Diode
TCOoM I Buss TCoM Buss. T CoM Buss
Figure 5.2.2.1 Figure 5.2.2.2 Figure 5.2.2.3
TYPE U DPS 3 TYPE E OPS 3 DECOUPLING X DIODE BUSS
475k 750 k
Al R 10 uF
—_ — non pol
10k
82 pF
Diode Diode
Buss Buss TCoM
Figure 5.2.2.4 Figure 5.2.2.5 Figure 5.2.2.6 Figure 5.2.2.7
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6.3 - Time definition

5.3.1 - Read and write cycle timings

1 - See 1.4 Bus Interface Operation for exception.

2 . This specification only applies if the PI/T had completed all operations initiated by previous bus cycle when CS was
asserted. Following a normal read or write bus cycle, ail operations afe complete within three clocks after the failing edge of
the CLK pin on which DTACK was asserled if CS is asserted prior to comptetion of these operatians, the new bus cycle, and
hence, DTACK is postponed.

If all operations of the previous bus cycle were complete when CS was asserted, this specification is made only o insure that
BlACK( is asserted with respect to the falling ed;ge of the CLK pin as shown in the timing diagram, not to guarantee operation
of the part. If the CS setup time is violated, DTACK may be asserted as shown, or may be asserted one clock cycle later.

3 - Assuming the RS1-RS5 to data valid time has also expired.
4 - This specification imposes a lower bound on CS tow time, guaranteeing that CS will be low for at least 1 CLK period.

5 - Synchronized means_that the input signal has been by the PUT on the appropriate adge of the clock (rising edge for H1
{H3) and falling edge for CS). (Refer to the 1.4 Bus Interface Operation for the exception concerning CS).

& - This fimit applies to the frequency of the signal at TIN compared to the fraquency of the CLK signal during each clock
cycle. If any period of the waveform at TIN is smaller than the period of the CLK signatl at that instant, then it is likely that the
timer circuit will completely ignore one cycle of the TIN signal.

if these two signals are derived from different sources they will have different instantaneous frequency variations. in this case
the frequency applied to the TIN pin must be distinctly less than the frequency at the CLK pin to avoid lost cycles of the TIN
signal. With signals derived from ditferent crystal oscillators applied to the TIN and CLK pins with fast rise and fall times, the
TIN frequency can approach 80 to 90 % of the trequency of the CLK signal without a loss of a cycie of the TIN signal.

If these two signals are derived from the same frequency source then the frequency of the signal applied to TIN can be 100 %
of the frequency at the CLK pin. They may be generated by different butfers from the same signat or one may be an inverted
version of the other. The TIN signal may be generated by an “AND" function of the clock and a controt signat.

7 - CLK refers 1o the actual frequency of the CLK pin, not the maximum aliowable CLK frequency.

5.3.2 - Peripheral input timings

1 - This specification assures recognition of the asserted edge to H1 (H3).

2 - This specification applies only when a pulsed handshake option is chosen and the pulse is not shortened due to an early
asserted edge of H1(H3). )

3 . The maximum value is caused by a peripheral access (H1) (H3) asserted and bus access (CS asserted) occuring at the
same time.

4 - Synchronized means that the input signal has been seen by the PI/T on the appropriate edge of the clock (rising edge for
H1 (H3) and falling edge for CS). (Refer to the 1.4 Bus Interface Operation for the exception concerning CS).

5 . If the setup time on the rising edge of the clock is not met, H1 (H3) may not be recognized until the next rising of the
clock.

5.3.3 - Peripheral output timings

1 - This specification assures recognition of the asserted edge to H1 (H3).

2 - This specification applies only when a pulsed handshake option is chosen and the pulse is not shortened due o an early
asserted edge of H1(H3).

3 . The maximum value is caused by a peripheral access (H1) {H3) asserted and bus access (CS asserted) occuring at the
same time. .

4 - Synchronized means that the input signal has been seen by the PI/T on the appropriate edge of the clock (rising edge for
H1 (H3) and falling edge for CS). (Refer to the 1.4 Bus Interface Operation for the exception concerning CS).

5 - If the setup time on the rising edge of the clock is not met, H1 (H3) may not be recognized until the next rising of the
clock.
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5.4 - Static characteristics for all covered models

Table 1
—55°C € Tg £ +125°C or

—40°C < Te g +85°C

) THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES

Limits
Test Ref Nbr Test Test .
Nbr | Symbol Parameter ) Conditions Temp. | Min | Max | Unit
1 Icc Supply current 41 Voo =525V all 133 mA
2 Low level output IoL = 88mA
VoL | pcaTouT, PCS/PIRG 37 VoG = 475V al 05 v
3 Low level output loL = 5.3mA
YOL | voltage DO/D7, DTACK 37 VGG = 4.75V al 05 v
4 Low level output voltage _
VoL |PAG-PA7, PBO-PB7, H2, H4, a7 oL = 24ma all 05 v
PCO-PC2, PC4, PC6, PC7 cc=1
5 High tevel output IoH = —400 A
VOH | po-D7, DTACK 37 Ve = 4.75V al 24 v
6 High level output voltage lIoH = — 150 A
VOH |42, H4, PBO-PBY7, PAD-FA7 37 VoG = 4.75V all 24 v
7 High level output voltage VoH = - 100kA
VoH | pco-pcr 37 Voo = 475V all 24 v
8 High level input current H1,
H3, RESET, CLK, RS1-RS5, _
4 CS 1) Otherinputsat0 VIN = 5.25V all 10 1A
2) Otherinputs at 1
9 Low level input current H1,
H3, RESET, CLK, RS1-RS5, _
L CS 1) Otherinputs at 0 ViN = 0V all -10 HA
2) Otherinputs at 1
10 ILo Power off leakage all -10 +10 A
H Tristate input high leakage VIH = 24V
l0ZH1 | GTACK, PCO-PC7, DO-D7 VGG = 5.25V all -0 | 420 | A
12 Tristate input high leakage VIH = 24V _
|0ZH2 | W2, H4, PAD-PA7, PBO-PB7 VCG = 5.25V all 01 1 +01 | mA
13 Tristate input low leakage ViH = 04V
l0ZL1 | BTACK, PCO-PCT, DO-D? VCG = 5.25V all R
14 Tristate input low leakage VIH = 04V
'0ZL2  |p2 Ha, PAG-PA7, PRO-PB7 Vee = 5.25V alt -01 | 401 mA
15 v High level input voitage all 2.0 vee \
IH {all inputs) +03
16 Low level input voltage
Vi {all inputs except all -03 0.8 \
L
H1, H2, H3 H4)
16A Low level input voltage
VIL | inputs H1, H2, H3, Ha) al | -03 | 05 v
97 Input capacitance (all inputs) | method 11 Reverse 25°C 25 pF
CIN voltage = 0V min NA
IEC 748-2 f = 1.0MHz max NA
98 tnput capacitance (ali inputs) | method 11 Reverse 25°C 25 pF
Cout voltage = 0V min NA
|EC 748-2 = 1.0MHz max NA
99 Internal protection See 5.3 25°C —500 + 500 \
VESD Transient energy rating See 5.3 min NA NA
5 cycles max NA NA
*_IEC measurement method number unless otherwise stated.
B 902k4&72 0003950 4TT WA
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5.5 - Dynamic (switching) characteristics - TS 68230-8
5.5.1 - Read and write cycle timings - TS 68230-8

Table 2A
—55°C < Te < +125°C or —40°C < Tg < +85°C

Limits
?t?: Symbol Parameter Re:'r;lbr Test Conditions Min Max Unit
17 tsy RIW, RS$1-RS5 valid to Fig. 3,4 See 5.6.5
(TRVSL) {CSlow Ref. 1 (a) to (¢} 0 ns
fc = 8MHz
18 th CS tow to RW and Fig.3,4
(TSRN) | RS1-RS5 invalid (Note 1) Ref. 2 See test 17 100 ns
19 tsy CS tow to CLK low Fig.3,4
TSLCL) |(Note ) Ref. 2 See test 17 30 ns
20 tohi CS low to data out valid Fi
g.3,4 See test 17
(T;;l)_IBV) {Note 3) Ref. 4 Load B & ns
21 :phl ‘l?aSIJaHSS vatid to data out Fig. 3,4 Seetest 17 140
(T,;’L'BV) Ref.5 Load B ns
22 tohi CLK low to DTACK low Fig.3,4 Seectest 17 0 70
(T (?LDL) (read-write cycle time) Ref. 6 Load E ns
23 th DTACK tow to CS high Fig.3,4
(TDTLSH) | (Note 4) Ref. 7 See test 17 0 ns
24 tplh €S or PIACK or TIACK high Fi
A " g.3,4 See test 17
('I'lSDI"?IIDI) to data out invatid Ref. 9 Load B 0 ns
25 t CS or PIACK or TIACK high )
plz . g Fig. 3,4 See test 17
(TQ)I-TEZ)Z) to DO-D7 high 2 Rei. 9 Load B 50 ns
2 tolh CS or PTACK or TIACK high Fig.3,4 See test 17
shibH) |to DTACK high Ref. 10 Load E 0 50 ns
27 tohz CS or PIACK or TIACK high Fig.3,4 See test 17 0 100
(rsﬁDTZ) {to DTACK high 2) Ref. 11 Load E ns
28 tsy Data in valid to CS low Fig. 3,4
(rovay) Ret. 12 See test 17 (o} ns
th CS low to data in invalid Fig.3,4 See test 17 100
(TSLDI) Ref. 13 Load B . ns
tphi CLK low on which DMAREQ .
(T CSAMA' is asserted to CLK fow on l;xg{ 31‘; Sef tedstTW 3 CLK.
CDMN) | which DMAREQ is negated et oa per
32 toht Synchronized TS to CLK low )
TsSELDMAY on which DMAREQ is B Seetes V7 3 3 CLK.
asserted (Note 5) et oa per
tphi CLK low to DMAREQ low Fig.3,4 See test 17
rolomy Ret. 35 Load T 0 120 ns
tpih CLK low to DMAREQ low Fig. 3,4 See test 17
(TCLDMH) Rel. 36 Load T 0 120 ns
tphi Synchronized H1 (H3) to CLK '
D aaliis
(TSHCLPtA) | low on which PIRG is Fig-3,4 See test 17 3 3 CLK.
asserted Ref. 37 Load U per
36 tphi Synchronized H1 (H3) to CLK :
(TSHCLPIZ) | low on which PIRQ i Fig.% 3 seLe ot 17 3 3 CLK.
high Z (Note 5) ef. oadU per
37 tplz QLK low to PIRQ low or Fig. 3,4 Seetest 17
tEm high-Z Ref. 39 Load U v} 250 ns
(TCLPLZ) :
B 902472 0003951 33L A
10
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5.5.1 - Read and write cycle timings - TS 68230-8 (Continued)

Table 2A
-55°C € Te € +125°C or -40°C £ Te € +85°C

Limits
Test Ref Nbr , -
Nbr Symbol Parameter ™ Test Conditions Min Max Unit
38 tc TIN frequency (external CLK) Fig. 3.4 fclk (H2)
(TIN%N) prescaler used {Note 6) Ret. 40 Seetest 17 0 1 (Note 7)
39 tc TIN frequency (external CLK) Fig. 3,4 f ctk (HZ)
(TIN%N) prescaler not used Ref. 41 Seetest 17 0 8 (Note 7)
40 tw TIN pulse width high or low Fig. 3,4
(TIWEC) | (external CLK) Ref. 42 Seetest17 55 ns
4 tw TIN pulse width low Fig. 3, 4 CLK.
(TIWRH) | (RUN/ halt control) Ref. 43 See test 17 1 per
2 i .
4 Itp|h CLK tow to tout high, low Fig. 3,4 See test 17
piz orH-Z Ret. 44 Load U 0 250 ns
(TCTHZ) : 08
43 1 CS or PIACK or TIACK high !
phl  Of g Fig. 3, 4 See test 17
(SHSL} l(gvS:S or PIACK or TIACK Ref. 45 Load T 50 ns
* Measurement method see §5.2/5.3/5.6.5.
Notes : See §5.3.1.
5.5.2 - Peripheral input timings - TS 68230-8
Table 2A
Limits
Test’ Ref Nbr iy .
Nbr Symbol Parameter *) Test Conditions Min Max Unit
44 tsu Port input data valid to Fig.5
(TDVHA) | H1(H3) asserted Ref. 14 See test 17 100 ns
45 th H1 (H3) asserted to port Fig.5 See test 17 2
(THADI) |data invalid Ref. 15 Load B ns
46 tw Handshake input H2 (H4) Fig.5
(THWA) |pulse width asserted Ref. 16 See test 17 40 ns
47 tw Handshake input H2 (R4) Fig.5
(THWN) {pulse width negated Ref. 17 See test 17 40 ns
48 tplh H1 (H3) asserted to H2 (H4) Fig. 8 See test 17 150 ns
(THAHN) |negated Ref. 18 Load S
49 tphl CLK low to H2 (H4) asserted Fig.5 See test 17
aciHA) Ref, 19 Load S 100 ns
50 tphi H1 (H3) asserted to H2 (H4) Fig. 5 See test 17 0
(THAHA) |asserted (Note 1) Ref. 20 Load S ns
51 tolh CLK low to H2 (H4) puise Fig.5 See test 17 125
(TCFiHN) negated (Note 2) Ref. 21 Load S ns
52 tolh Synchronized Ht {H3) to CLK '
(TSHEL | 1ow on which DMAREQ is rfé?'zsz Sef ‘eds‘T” 25 35 ns
DMA) asserted (Note 3, 4) i 0a
30 tph! CLK low on which DMAREQ .
(TCIgAMA- is asserted to CLK low on ;;?253 Sef tedstT17 3 CLK.
CDMN) |which DMAREQ is negated : oa per
53 tsu H1 (H3) asserted to CLK high Fig.5
(THAGH) |(Note 5) Ref. 30 See test 17 50 ns

B 9026872 0003952 272 m
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5.5.2 - Peripheral input timings - TS 68230-8 (Continued)

Table 2A
Limits
Test Ref Nbr - .
Nbr Symbol Parameter ") Test Conditions Min Max Unit
54 toth Synchronized H1 (H3) to CLK :
(TSHELHA) | low on which H2 (H4) Fig. 5 See test 17 45 ns
asserted (Note 3, 4) .
34 tpth CLK low to DMAREQ low Fig. 5 See test 17
rcfoMy Ref. 35 Load T 0 120 ns
35 tplh CLK low to DMAREQ high Fig. 5 See test 17 0 120 ns
(TCLDMH) Ref. 36 Load T
* Measurement method see §5.2/5.3/5.6.5.
Notes : See §5.3.2.
5.5.3 - Peripheral output timings - TS 68230-8
Tahle 2A
” Limits
TNes‘,' Symbot Parameter Re('.;"b' Test Conditions Min Max | Unit
46 t Handshake input H2 (H4) Fig. 6
(THWA) | pulse width asserted Ref. 16 See test 17 40 ns
47 tw Handshake input H2 (H4) Fig. 6
(THWN) | pulse width negated Ref. 17 See test 17 40 ns
48 tpih H1 (H3) asserted 1o H2 (H4) Fig. 6 See test 17 150 ns
(THAHN) |{negated Ret. 18 toad S
49 tpht CLK low to H2 (H4) asserted Fig. 6 See test 17
(rCLHA) Ref. 19 Load S 100 ns
50 tphi H1 (H3) asserted to H2 (H4) Fig. 6 See test 17 o
(THAHA) |asserted (Note 1) Ref. 20 Load S ns
51 tplih CLK low to H2 (H4) pulse Fig. 6 See test 17 125 ns
(T &HN) negated (Note 2) Aef. 21 Load S
52 tolh Synchronized H1{H3) to CLK .
(TSHEL- | iow on which DMAREQ is pe.g See lest 17 25 35 ns
DMA) |asserted {(Note 3, 4) - oa
30 toih | CLK low on which DMAREQ )
(TCBMA- |is asserted to CLK fow on Ff i9. 263 See ‘edS‘T” 25 3 CLK.
CDMN) |which DMAREQ is negated e oa per
55 tplh CLK low to port output data :
2h |valid (Modes 0 or 1) rig.0 See test 17 150 ns
(TCI_pPOD) ef. 24 toad B
56 tphi Synchronized H1 (H3) to port .
thih | output data invatid (Note 3, 4) :‘?-265 Sef ‘eds‘B” 15 25 CLK
(TéJHDI) (Mode 0 and 1) er. oa per.
57 tphi H1 negated to port output .
tpm data valid {Mode 2 and 3) RF.?.:?G See test 17 70 ns
(TH‘?\JDV) et. Load B
58 tohz H1 asserted to port output .
O |data highZ (Mode 2 and 3) g See test 17 70 ns
('I'F&DZ) el Load B
53 tsy H1 (H3) asserted to CLK high Fig. 6 See test 17 50 ns
{THACH) |[(Note 5) Ref. 30 Load T
34 tplh CLK low to DMAREQ low Fig. 6 See test 17
aclomy) Ref. 35 Load T 0 120 ns
35 tplh CLK low to DMAREQ high Fig. 6 See test 17 0 120 ns
(TCLDMH) . Ref. 36 Load T
* Measurement method see §5.2/5.3/5.6.5.
Notes : See §5.3.3.
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5.5.4 - IACK timings - TS 68230-8

Table 2A
Limits
Test Ret Nbr f
Nbr Symbol Parameter *) Test Conditions Min Max Unit
24 t C8 or PIACK or TIACK high ]
plh : g Fig.7 See test 17
tonl to data out invalid g- o] ns
(TSDHDI) Ref. 8 Load B
25 tol CS or PIACK or TIACK high .
plz - Fig. 7 See test 17
tphz to DO-D7 high Z 50 ns
(TSDDHZ) Ref. 9 Load B
26 tolh CS or PIACK or TIACK high Fig.7 See test 17 50
(1sHBH) {to DTACK high 2 Ref. 10 Load E ns
27 tphz C85 or PIACK or TIACK high Fig. 7 See test 17 100
5Bz |10 DTATK highZ Ref. 11 Load E ns
59 tpih CLK low to data output valid .
tpm interrupt acknowledge ;'?279 SeLe tedstBW 120 ns
aeLbviag el 0a
60 tsy PTACK to TIACK jow to Fig.7
(TICCLy [ CLK low Ref. 31 See test 17 %0 ns
61 tohi CLK low to DTACK low Fig. 7 See test 17 100
(TCLBLIAC) interrupt acknowledge Ref. 34 Load E ns
* Measurement method see §5.2/5.3/56.5.
5.6 - Dynamic (switching) characteristics - TS 68230-10
5.6.1 - Read and write cycle timings - TS 68230-10
Table 2B
Limits
Test Ref Nbr - .
Ne;r Symbol Parameter &) Test Conditions Min Max Unit
17 tsy | RMW, RS1-RS5 valid to Fig. 3,4 See56.5
(TRVSL) [CSlow Ref. 1 {a) to (c) 0 ns
te = 8 MHz
18 th CS low to RW and Fig. 3,4
(TSRl) | RS1-RSS invalid (Note 1) Ret. 2 See test 17 65 ns
19 tsy CS tow to CLK low Fig.3,4.
(TSLCL | (Note 2) Ref. 3 See test 17 20 ns
20 tphi CS iow to data out valid Fig. 3,4 See test 17
i, |Noted) Ref. 4 Load B 60 ns
(TSLDV) )
21 :pm ?aS'?éHSS valid to data out Fig. 3,4 See test 17 105 s
(\'FR.DV) Ref.5 Load B
22 tphi CLK low to DTACK low Fig. 3.4 See test 17 0 60 n
adiby |readwrite cycle time) Ref. 6 Load £ S
23 th DTACK tow to C§ high Fig. 3,4
(TOTLSH) | (Note 4) Ref. 7 See test 17 9 ns
24 t CS or PIACK or TIACK high '
pth : g Fig. 3,4 See test 17
tphi to data out invalid Oy 0 ns
(TSDHDI) Ref. 8 Load B
25 to1z CS or PIACK or TIACK high )
e |toDOD7highz Fa e See test 17 45 ns
bz : 0a
2 tplh | CS.or PIACK or TIACK high Fig. 3,4 See test 17 5 ns
(TSE!DH} to DTACK high Ref. 10 Load E
B 902k872 0003954 Ous5 N
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5.6.1 - Read and write cycle timings - TS 68230-10 (Continued)

Table 2B
Limits
T:;: Symbol Parameter Re:'l;lbr Test Conditions Min Max Unit
27 tphz CS_or PIACK or TIACK high Fig. 3,4 See test 17 55 ns
(TSE!DTZ) to DTACK high Z Ref. 11 Load E
28 t Data in valid to CS low Fig. 3, 4
(TD%/USL) Ref. 12 See test 17 0 ns
29 th GS low to data in invalid Fig. 3,4 See test 17 65 s
(TSLDI) Ref. 13 Load B n
30 tpht GCLK tow on which DMAREQ X
(TCBAMA- |is asserted to GLK low on Fig.3. 4 See test 17 25 3 CLK.
CDMN) | which DMAREQ is negated el oa per
31 tsu Read data valid to DTACK Fig.3,4 See test 17 0
(TRDDTL) | low Ref. 28 Load £ ns
32 tphi Synchronized CS to CLK low )
(TssCLDMA) on which DMAREQ is Flg.3.} See test 17 3 3 CLK.
asserted (Note 5) el oa per
33 tohi CLK low to DMAREQ low Fig.3,4 See test 17 0 100 n
(rchML) Ref. 35 Load T S
34 tplh CLK low to DMAREQ low Fig. 3,4 See test 17 0 100
(TCLDMH) Ref. 36 Load T ns
35 tohl Synchronized H1 (H3) to CLK X
(TSHELPIA) | fow on which PIRQ is Fig 3.4 See test 17 3 3 CLK.
asserted Ret. 37 Load U per
36 tphi Synchronized H1 (H3) to CLK .
(TSHELPIZ) | low on which PIRG is g e See test 17 3 3 CLK.
high Z (Note 5) et. 0a per.
37 tpiz CLK low to PIRQ low or Fig. 3.4 See test 17
tphi high-Z 0 225 ns
(TCEPLZ) Ref. 39 Load U
338 te TIN frequency (external CLK) Fig.3,4 f clk (HZ)
(TINX’U) prescaler used (Note 6) Ref. 40 See test 17 0 1 {Note 7)
39 te TIN frequency (external CLK) Fig. 3,4 f clk (HZ)
(TINE’U) prescaler not used Ref. 41 See test 17 0 8 iNote )
40 tw TIN pulse width high or tow Fig. 3,4
(TWEC) |fexternal CLK) Ref. 42 See test 17 45 ns
41 tw TIN pulse width low Fig. 3,4 CLK.
(TIWRH) | (RUN/ halt control) Ref. 43 See test 17 1 per
42 ttpl|h SrLS-IZOW to tout high, low Fig. 3.4 See test 17 o 225 e
(TCR'&!Z) Ref. 44 'Load U
43 tpht CS or PIACK of TIACK high )
oy e Fig. 3,4 See test 17
(SﬁSL) IthSJS or PIACK or TIACK Ref. 45 Load T 30 ns
* Measurement method see § 5.2/5.3/5.6.5.
Notes : See § 5.3.1.
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5.6.2 - Peripheral input timings - TS 68230-10

Table 28
Limits
Test Ref Nbr i ;
Nbr Symbol Parameter ") Test Conditions Min Max Unit
30 toni | CLK low on which DMAREQ )
(TCDAMA. | is asserted to GLK low on b8 See test 17 25 3 CLK.
CDMN) | which DMAREQ is negated el oa per
34 tplh CLK low to DMAREQ low Fig.5 See test 17
(TCLDML) Ref. 35 Load T 0 100 ns
35 tplh CLK low to DMAREQ high Fig.5 See test 17 0 100
(TCLDMH) Ref. 36 Load T ns
44 tsu Port input data valid to Fig. 5
(TOVRA) |H1(H3) asserted Ref. 14 See test 17 60
45 th H1 (H3) asserted to port Fig. 5 Seetest 17 20
(THADI) |data invalid Ref. 15 Load B ns
46 tw Handshake input H2 (H4) Fig. 5
(THWA) | pulse width asserted Ref. 16 See test 17 40 ns
47 tw Handshake input H2 (H4) Fig.5
(THWN) | pulse width negated Ref. 17 See test 17 40 ns
48 toih H1 (H3) asserted to H2 (H4) Fig.5 See test 17 120
(THAHN) [negated Ref. 18 Load S ns
49 tphl CLK low to H2 (H4) asserted Fig.5 See test 17 100
(TCLHA) Ref. 19 Load S ns
50 tphl H1 (H3) asserted to H2 (H4) Fig. 5 See test 17 0
(THAHA) |asserted (Note 1) Ref. 20 Load S ns
51 tpih CLK low to H2 (H4) pulse Fig.5 See test 17 125
(TCLHN) |negated (Note 2) Ref. 21 Load S ns
52 t Synchronized H1 (H3) to CLK .
pth Y/ )
(TSHCL- |tow on which DMAREQ is A See test 17 25 35 ns
DMA) asserted (Notes 3 and 4) ) oa
53 tsu H1 (H3) asserted to CLK high Fig.5
(THAGH) |(Note 5) Ref. 30 See test 17 40 ns
54 tplh Synchronized H1 (H3) to CLK .
(TSHCLHA) | 1o on which H2 (H4) e See ‘edS‘S” 35 45 ns
asserted (Notes 3 and 4) . oa
* Measurement method see §5.2/5.3/56.5.
Notes : See § 5.3.2.
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5.6.3 - Peripheral output timings - TS 68230-10

Table 28
Limits
Test Ref Nbr Test Conditions .
Nbr Symbol Parameter " Min Max Unit
30 1ohl | CLK low on which DMAREQ . '
cDMa- |is asserted to GLK low on pa. See lest 17 25 3 CLK.
CDMN) {which DMAREQ is negated - oa per
34 ol | CLK low to DMAREQ low Fig. 6 See test 17 ’
rcfomy Ref. 35 Load T 0 100 ns
35 toth CLK low to DMAREQ high Fig.6 See test 17
clDMH) Ref. 36 Load T S R
46 tw Handshake input H2 (H4) Fig.6
(THWA) | pulse width asserted Ref. 16 See test 17 40 ns
47 tw Handshake input H2 (H4) Fig. 6 )
(THWN) | pulse width negated Ref. 17 See test 17 40 ns
48 tplh H1 (H3) asserted to H2 (H4) Fig. 6 See test 17 20
(THAHN) |negated Ref. 18 Load S 1 ns
49 tonl CLK fow to H2 (H4) asserted Fig. 6 See test 17
TCLHA) Ref. 19 Load S 100 | s
50 tphl H1 (H3) asserted to H2 (H4) Fig.5 See test 17 0
(HAHA) |assented (Note 1) Ref. 20 Load § ns
51 tnih CLK low to H2 (H4) pulse Fig.5 See test 17 125
(CLHN) | negated (Note 2) Rel. 21 Load $ G ns
52 tolh Synchronized H1 (H3) to GLK .
(TSHCL- | low on which DMAREQ is Fia.> See test 17 25 35 ns
Ref. 22 Load T
DMA) asserted (Notes 3 and 4) ’
53 tsu H1{H3) asserted to CLK high Fig. 5 See test 17
(THACH) | (Note 5) Ref. 30 Load T 40 ns
55 t CLK low to port output data .
pih p utp Fi
. g.5 See test 17
(TCt(?lglOD) valid (Modes O or 1) Ref. 24 Load B 120 ns
56 tphl Synchronized H1 (H3) to port Fig.5 See test 17 CLK
tplh output data invalid Ref. 25 Load B 1.5 2.5
bl | (Notes 3 and 4) (Mode 0and 1)|  Fe" 03 per.
57 1phl H1 negated to port output !
. Fig.5 See test 17
mtm%v) data valid (Mode 2 and 3) Ref. 26 Load B 60 ns
58 tphz H1 asserted to port output Fi
oty ig. 5 See test 17
(I'lE&lZDZ) data high-Z (Mode 2 and 3) Ref. 27 Load B 0 70 ns
* Measurement method see §5.2/5.3/56.5.
Notes : See §5.3.3. )
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5.6.4 - JACK timings - TS 68230-10

Table 28
Limits
Test Ref Nbr - .
Nbr Symbol Parameter ) Test Conditions Min Max Unit
24 tslh CS or PIACK or TIACK high .
lpm to data out invalid E'gf g SeLe ledstB17 0 ns
oy el oa
25 tpiz CSor PIA(?K or TIACK high Fig.7 See test 17
tphz to DO-D7 high 2 Ret. 9 45 ns
(TéjHDZ] ef, Load B
2 toth | CS or PIACK or TIACK high Fig. 7 See test 17 i .
(TSE!DH) to DTACK high Z Ref. 10 Load E n
27 tohz | CS.or PIACK or TIACK high Fig. 7 See lest 17 55
shib1z) |to DYACK high 2 Ref. 11 Load E ns
59 tpih CLK low to data output valid .
tphp interrupt acknowledge 92?279 SeLe tedslBﬂ 105 ns
(TCLBVIAC) cycle : oa
60 tsu PIACK to TIACK low to Fig. 7
TICCL) | CLK low Ref. 31 See test 17 40 ns
61 tph! CLK low to DTACK low Fig. 7 See test 17 100 ns
{TCLBLIAC) interrupt acknowledge cycle Ref. 34 Load E
* Measurement method see §5.2/53/5.6.5.
teye »

re—— oL ——m

be——— 1CH ———»{

20V K
08v ] \
tor —  t— — r-———— tct
Figure 2 : Clock input timing diagram.
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Figure 3 : Read cycle timing diagram.
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Figure 4 : Write cycle timing diagram.

Note : Timing requirements are referenced to ang from a low voltage of 0.8 volt and a high voltage of 2.0 volts, uniess otherwise noted.

UNIVANE VANV IV WAV WAV VAN
&
PA(FB)O-7 . EC_
— A3}
T o—

H1(H3) < }

@ s ®

i / \
— -

DMAREG N

H2(H4) Q(y—
(Pulsed)

Figure 5 : Peripheral input timing diagram.

Note 1: Timing diagram shows H1, H2, H3 and H4 asserted low.
Note 2 : Timing requirements are referenced to and from a low voltage of 0.8 valt and a high voitage of 2.0 volis, unless otherwise noted.
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CLK r_/_\_/_\/_\_/'\=_/_\_1l’\_f\_/’\g/\_/_L/WL/'\

PA(PB)0-7 4
(MDO, 1)

PA(PB)0-7
(MD 2, 3

H2(H4) -/ 7

(Pulsed)

o
®
HA(HY) _14 L
®
A

DMAREQ

H2(H4) \

(INTL)

Figure 6 : Peripheral output timing diagram.

Note 1: Timing diagram shows H1, H2, H3 and H4 asserted low.
Note 2 : Timing requirements are relerenced 1o and from a low voltage of 0.8 volt and a high voliage ot 2.0 volts, unless otherwise noted.

W

PIACK —
or TIAGK J\r]

DO-07

DTACK

Figure 7 : IACK timing diagram.

Note : Timing requirements are referenced to and from a low voltage of 0.8 voit and a high vollage of 2.0 volts, unless otherwise noted.
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5.6.5 - Input and output signals for dynamic measurements

a) Input pulse characteristcs
Where input pulse generator is loaded by a 90 Q resistor, the input puise characteristics shall be as shown in figure 8.

24V / \
20V =mmmmm-—mm--e- Y R b b \mmmm
/! i\
/ ) (I N
08V —--w--o--o- Y el R R St ————-—
(Y R — N
[} ] ! b
————— —) — — g B | = o = ———

tr 14
Figure 8 : Input pulse characteristics.

b} Time measurement input voltage references
Input voltages which are taken as reterence for time measurements shall be :
ViL =08V
ViH = 20V
¢) Time measurement output voltage reference for time valid state output
Where output is {or becomes to) valid state, the output voltages which are taken as reference for time measurements shall be
as shown in figure 9.

Voltage reference

Voltage reference

1
tpih tphi tpzh tpzl
Figure 9 : Quput voltage references.

6 - PREPARATION FOR DELIVERY

6.1 - Packaging
Microcircuits are prepared for delivery in accordance with MIL-M-38510 or CECC 90000.

6.2 - Certificate of compliance
TCS offers a certificate of compliance with each shipment of parts, affirming the products are in compliance either with
MIL-STD-883 or CECC 90000 and guarantying the parameters not tested at temperature extremes for the entire temperature

range.
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7 - HANDLING

MOS devices must be handled with certain precautions to avoid damage due to accumulation of static charge. input
protection devices have been designed in the chip to minimize the effect of this static buildup. However, the following

handling practices are recommended :

a) Devices should be handled on benches with conductive and grounded surfaces.
b) Ground test equipment, tools, and operator.

¢) Do not handle devices by the leads.

d) Store devices in conductive foam or carriers.
e) Avoid use of plastic, rubber, or sitk in MOS areas.

f) Maintain relative humidity above 50 percent, if practical.

8 - PACKAGE MECHANICAL DATA
8.1 - 48 pins - Ceramic Side Brazed package

SIg 5[z g8
e sl $i§ oz
& 8
&5 B Bls 83
g o
[ ﬁ > ﬁl}
100 £.005 .018 £.002 -Ow_"g',?
2542013 0.48 £0.06 s
02500.05
2|4 "< 0025
A%
8= .600 £.010
2l= 15.24 £
gt 48 25 5.24 +0.25
D +
1 24
Pin N* 1 index 2.400 £.024
50.96 £0.61
8.2 - 52 pins - Leadless Ceramic Chip Carrier
TOP VIEW BOTTOM VIEW
.080 £ 008
203:0.20
33 21
T 20 — 20
o olp S’g
ggRd ]
VRS ! s
PR '
ad 1 °
s % S
219
gl
46 ] J__a
47 1 1
+.015
0.7%0 _o10 .025 Typ
+0.381 ! 0.64 Typ
19.05 4 ags
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9 - TERMINAL CONNECTIONS

9.1 - Ceramic DIL
See§ A2

9.2 - LCCC
See §A2

9.3 - Terminal designation of the device
The function, category and reievant symbol of each terminal of the device are given in the following table :

Symbol Function Category
vee Power supply Supply
Vss Power supply Terminals
DO-D7 Bidirectionnal data bus Bi-directionnal
RS1-RS5 Register select Input
AW Read [ Write Input
cs Chip select Input
DTACK Data transfert acknowledge Cutput
RESET Reset Input
CLK Clock fnput
PAQ-PA7 PBO-PB7 Port A and Port B Input / Qutput
H1-H3 Handshake Pins Input
H2-H4 Handshake Pins Input or Qutput
PCO-PC7 Port C Input or Output

10 - ORDERING INFORMATION

101 - MIL-STD-883

TS68230 M C B/C 8

Type

Temperature range :

M -85/ +125°C

Package :

it

Operating frequency (MHz)

MIL-STD-883 class B

C . Ceramic DIL, gold lead.
C1: Ceramic DIL, with hot salder dip
E1 . LCCC tin dipped (883 C part)

22
200
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10.2 - Standard product

TS68230

M C38
Type ] ‘[ ‘( Operating frequency (MHz)

Temperature range - Package :
V : -40/ +85°C C : Ceramic DIL
M. -85/ +125°C E : LCCC
C: 0/ +70C
10.3 - DESC
Refer to 5962-93170.
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