S| EMENS Electrical Characteristics

5 Electrical Characteristics

Absolute Maximum Ratings

Parameter Symbol Limit Values Unit
Voltage on any pin Vs -0.4t0 Voo + 0.4 \'
with respect to ground

Ambient temperature under bias Ta 0to 70 ‘C
Storage temperature Tstg - 6510 125 °C
Maximum voltage on Voo Voo 6 \

Note: Stresses above those listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

Line Overload Protection

The maximum input current (under overvoltage conditions) is given as & function of the width
of a rectangular input current pulse (figure 54).
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Figure 54
Test Condition for Maximum Input Current
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Transmitter Input Current
The destruction limits for negative input signals are given in figure 55. Ri= 2 Q.
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Figure 55
The destruction limits for positive input signals are given in figure 56. R > 200 Q.
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Receiver Input Current
The destruction limits are given in figure 57. Ri = 300 .
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Electrical Characteristics

DC Characteristics
Ta=01t070°C; Voo=5V+5%, Vssa=0V, Fsso=0V

Parameter Symbol | Limit Values | Unit | Test Condition Remarks
min max
L-input voltage P -04 |08 " All pins
H-input voltage Vi 2.0 Voo \Y g))(aegt
+0.4 SR1,2
L-output voltage Vou 045 |V loL =2 mA
L-output voltage VoL 045 |V IoL=7mA
(IDPO)
H-output voltage | Fou 24 \ Ion = —400 pA
H-output voltage | Vou Voo \'4 Jon =~ 100 pA
-05
Power ‘\ power Iec 1.5 mA Voo=5V
supply down Inputs at
current Vss / Voo
oper- No output
ational | loads
(96 kHZ) 17 mA | DCL = 1536 kHz | except SX1,2 |
(50 © load)
Emergency 7.7 mA | DCL = 1536 kHz
B1 = FFy,
B2 = FFy,
D=1
Bt = FFy, 795 |mA |DCL = 1536 kHz
B2 = FFy,
D =Flag
B1 = 55, 875 |mA |DCL = 1536 kHz
B2 =FFy,
D =Flag
B1 =00y, 10 mA | DCL = 1536 kHz
B2 =FFy,
| D =Flag
Input leakage I 10 PA [OV<Pn<FootoOV All pins
current except
Qutput leakage lo 10 A [0V <Vour<VoptoQV CP/BCL,
current X2,
SX1,2,
SR1,2,
A0, A1,
A3, Ad4
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Electrical Characteristics

DC Characteristics

Ta=01t070°C; Foo =5V 5%, Vssa= 0V, Fsso =0 V (cont'd)

Parameter Symbol | Limit Values | Unit | Test Condition Remarks
min max

Input leakage Iupo 120 uA |OV<Vin<VootoOV A0, A1,

current : A3, A4,

internal pull-down CP/BCL,

X2

Absolute value | ¥x 203 (231 |V m=50QV 8X1,2

of output pulse 210 238 |V R=400QY

amplitude i

(V8X2 - VSX1)

Transmitter out- Ix 7.5 134 |mA |RL=56Q"

put current

Transmitter out- Rx 10 kQ | Inactive or during binary one

put impedance 0 Q during binary zero RL = 50 Q

Receiver  Vsmt 235 |26 ' Io <5 pA -SR1,2

output voitage i

Receiver ‘vim 225 375 |mV |Dependenton peak level :

threshold voltage | !

Vsr2 — Vsri i 1

Note: " Due to the transformer, the load resistance seen by the circuit is four times Rv.
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Capacitances
Ta=25°C, Voo =5V +£5%, Vssa=0V, Vaso = 0 V, £ =1 MHz, unmeasuredpins grounded.
Parameter Symbol | Limit Values| Unit | Remarks
min. | max.
Input capacitance Cin 7 pF | All pins except
/O capacitance Cro 7 pF |SR1,2
Output capacitance Cout 10 |pF |S8X1,2
against Vssa
Input capacitance Cn 7 pF |SR1,2
Load capacitance CL 50 pF | XTAL1,2

Recommended Oscillator Circuits

c
“L 19 External 9
XTAL1 Oscillator XTAL1
]
Signal
F 1 7.68MHz [ C350pF
CL
I 18} ymaL 2 NG — 8 xraL 2
Crystal Oscillafor Mode Driving from External Source
1500764
Figure 57
Oscillator Circuits
Crystal Specification
Parameter Symbol Limit Values Unit
Frequency f 7.680 MHz
Frequency calibration tolerance max. 100 ppm
Load capacitance C max. 50 pF
Oscillator mode fundamental

Note: The load capacitance CL depends on the recommendation of the crystal
specification. Typical values for C. are 22 ...33 pF.
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Electrical Characteristics

XTAL1 Clock Characteristics (external oscillator input)

Parameter Limit Values
min. | max.
Duty cycle 1:2 |21

AC Characteristics
Ta=0t070°C, Voo=5V+5%

Inputs are driven to 2.4 V for a logical "1" and to 0.4 V for a logical "0". Timing measurements
are made at 2.0 V for a logical "1" and 0.8 V for a logical "0". The AC-testing input/output

waveforms are shown in figure 59.

2.4

Device
Under
Test

Test Points
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J: ClLoad=150pF

11500621

Figure 58
Input/Output Waveform for AC Tests

B 8235605 00b4545 294 HE

Semiconductor Group 183



S|EMENS Electrical Characteristics

Microprocessor Interface Timing
Siemens/Intel Bus Mode

S
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Figure 59
Microprocessor Read Cycle
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Figure 60
Microprocessor Write Cycle

_)f’_ﬁ, I bl
ALE St

W_R X CAS ar 3 a
RDxCS
Tais
- ’AL"’ -y -
ADO—AD7 [ Address W7
ITT00714

Figure 61
Muitiplexed Address Timing
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WR CS or '
RDxCS H

| hs l=— ey
AO-A5 %: Address :W

Figure 62
Non-Multiplexed Address Timing
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Motorola Bus Mode
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Figure 63

Microprocessor Read Timing
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Figure 64
Microprocessor Write Cvcle
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Figure 65

Non-Multiplexed Address Timing

Microprocessor Interface Timing

Parameter Symbol Limit Values | Unit
min. max. ‘
ALE pulse width tan 50 ns
Address setup time to ALE taL 15 ns
Address hold time from ALE ta 10 ns
Address latch setup time to WR, RD tas 0 ns
Address setup time tas 25 ns
Address hold time tan 10 ns
ALE guard time tap 15 ns
DS delay after RW setup tosp 0 ns
RD pulse width trR 110 ns
Data output delay from RD tro 110 ns
Data float from RD tor 25 ns
RD control interval tri 70 ns
W pulse width bww 60 ns
Data setup time to W x CS tow 35 ns
Data hold time from W x CS two 10 ns
W control interval twi 70 ns
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Serial Interface Timing

FSC1 (0) )?f
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oL@ _/ *}_/ AN/ N N

oo/ (0 000K 70004 0%
I0PO/1 (0) X X

$ps1{0) X

— fBCD | ——— —— fBCD | —
BCL (0) N/ JK—/ 1TD05435

Figure 66

1OM® Timing (TE mode)

IOM® Timing

Parameter Symbol Limit Values | Unit Test Condition
min. max.

IOM output data delay tiop 20 100 ns IOM-2

IOM input data setup tis 20 ns IOM-2

IOM input data hold tiH 20 ns

FSC1 strobe delay trsp -20 20 ns

Strobe signal delay tsoo 120 ns

Bit clock delay tsco -20 20 ns
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HDLC Mode (ADF2: {MS = 0, ADF1: TEM = 1, MODE: DIM2 -0 = 101 - 111)
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Figure 67
FSC1 (strobe) Characteristics

HDLC Mode Timing

Parameter Symbol| Limit Values |Unit
min. max.
FSC1 set-up time trs1 100 ns
FSC1 hold time trH1 30 ns
Output data from high impedance to active tozo 80 ns
Output data from active to high impedance topz 40 ns
Output data delay from DCL toop 20 100 ns
Input data setup hs 10 ns
Input data hold toH 30 ns
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Clock Timing
The clocks are summarized in table 20, with the respective duty ratios.

Table 20
ISAC®-S TE Clock Signals (IOM®-2 mode)
Application DCL FSC1 BCL SDS1
TE 0:1536 kHz* 0:8 kHz* 0:768 kHz* 0:8 kHz
3:2 1:2 1:1 1:11
2:10

The 1536-kHz clock is phase-locked to the receive S signal, and derived using the internal
DPLL and the 7.68 MHz + 100 ppm crystal.

A phase tracking with respect to "S" is performed once in 250 ps. As a consequence of this
DPLL tracking, the "high" state of the 1536-kHz clock may be either reduced or extended by
one 7.68-MHz period (duty ratio 2:2 or 4:2 instead of 3:2) once every 250 us. Since the other
signals are derived from this clock, the "high" or "low" states may likewise be reduced or
extended by the same amount once every 250 us.

The phase relationships of the clocks are shown in figure 69.

1536 kHz* | ' ] ’ ]

*Synchronous to receive S/T. Duty Rafic 3:2 Normally

768 kHz _|

17005427

Figure 68
Phase Relationships of ISAC®-S TE Clock Signals

*) Synchronous to receive "S" line

Semiconductor Group 189
B 3235605 00L4551 598 WA



s| EM ENS Electrical Characteristics

ot (ou®2) 7

teco teco

FSC1

—— )‘55[] ot —

——-—’ e

SDS1 )3:

ITD0S5428

Figure 69

Timing Relationships between ISAC®-S TE Clock Signals

Table 21

Parameter Symbol Limit Values | Unit Condition
min. max.

Bit clock delay teco -20 20 ns IOM-2

SDS1 delay from DCL tsop 120 ns IOM-2

SDS1 delay from BCL tsep 120 ns IOM-2
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35V /
1 0.8V
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Figure 70
Definition of Clock Period and Width
Table 22
DCL-Clock Characteristics (IOM®-2)
Parameter Symbol Limit Values Unit | Test Condition
min. typ. max.

(TE) 1536 kHz tro 520 651 782 ns osc + 100 ppm

fwHo 240 3N 541 ns osc + 100 ppm
twio 240 260 281 ns osc = 100 ppm
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Jitter

In TE mode, the timing extraction jitter of the ISAC-S conforms to CCITT Recommendation
1.430 (-~ 7 % to + 7 % of the S-interface bit period).

Description of the Receive PLL (RPLL) of the ISAC-S TE

The receive PLL performs phase tracking each 250 us after detecting the phase between the
F/L transition of the receive signal and the recovered clock. Phase adjustment is done by
adding or subtracting 130 ns to or form a 1.536-MHz clock cycle. The 1.536-MHz clock is than
used to generate any other clock synchronized to the line.

During (re)synchronization an internal reset condition may effect the 1.536-MHz clock to have
high or low times as short as 130 ns. After the S/T-interface frame has achieved the
synchronized state (after three consecutive valid pairs of code violations) the FSC output is set
to a specific phase relationship, thus causing once an irregular FSC timing.

Reset
Table 23
Reset Signal Characteristics
Parameter Symbol | Limit Values Unit | Test Condition

min.
Length of active trsT 4 ms Power-on/Power-Down
high state to Power-Up (Standby)

2xDCL During Power-Up (Standby)

clock cycles
|
|

frst
s
RST trs 44
111l
17002396 ;

Figure 71
Reset
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Package Outlines

Package Outlines

Plastic Package, P-DIP-40-2
(Plastic Dual-In-Line Package)
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Package Outlines

(Plastic-l.eaded Chip Carrier)

Plastic Package, P-LCC-44-1 (SMD)
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Plastic Package, P-MQFP-64-1 (SMD)
(Plastic Metric Quad Flat Package)
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Sorts of Packing

Package outlines for tubes, trays etc. are contained in our

Data Book “Package Information”

SMD = Surface Mounted Device Dimensions in mm
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