Chapter 6

Electrical Specifications

Electrical Specifications

DC Electrical Characteristics

Table 6-1: Absolute Maximum Stress Ratings

DC Electrical Characteristics

Parameter Symbol Pins  Test Conditions Min Unit
Storage temperature Tstg - - -55 150 °C
Supply voltage Vop - - -0.5 7.0 v
Input voltage Vin - - Vgs- 0.5 Vppt05 V
Latch-up current iy - -2V <Vppy < + 8V + 100 - mA

Stresses beyond those listed above may cause permanent damage to the device. These are stress ratings
only; functional operation of the device at these or any other conditions beyond those indicated in the

Operating Conditions section of this specification is not implied.

Table 6-2: Recommended Operating Conditions

Parameter Symbol Pins  Test Conditions Min Unit
Supply voltage Voo - - 4.75 5.25 v
Supply current Ipp - Static* - 1 mA
Supply current Ipp - Dynamic - 50 mA
Ambient temperature Ta - - 0 70 °C
Thermal resistance, A - 32 °C/W
junction/ambient

Rise Time t, falo - 1 - Vins
Fall Time t ** - 1 - V/ns

*  Static means: all inputs are deasserted, all outputs floating, and all bidirectional pins configured as inputs.

** These timings apply to all pins without Schmitt triggers.
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Electrical Specifications

DC Electrical Characteristics

Table 6-3: Inputs

Parameter Symbol Pins Test Conditions Min Max Unit
Input high voltage Viu - - 2.0 Vpp + 0.5
Input low voltage Vi - - Vgs —0.5 0.8
Input leakage current In Non-SCSI 0 <Vy<Vpp -10 10 MA
Hysteresis Vu SCsI - 300 400 mV
Input leakage current In SCSI 0 <Vin<VpDp -10 10 A
Capacitance Cin - - 10 pF
Table 6-4: Outputs
Parameter Symbol Pins Test Conditions Min Max Unit
Output high voltage Vou DREQ Iopg=-2mA 24 Vbp
Output low voltage VoL DREQ, INT/ IorL=4mA Vgs 0.4
Output low voltage* VoL RST/, SEL/,ACK/, Ig =48 mA Vss 0.5
REQ/, BSY/, SDP,
SD7-0
Hi Z state leakage Ioz - 0 <Vour<VDpD -10 10 HA
Fall Time Tg SCSI pins SCSI termination 5.2 14.7 ns
Capacitance Cout - - - 10 pF
*  TolerANT Active Negation not enabled.
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Table 6-5: Bidirectional Pins

Electrical Specifications

DC Electrical Characteristics

Parameter Symbol Pins Test Conditions Min Max Unit
Input high voltage Vig - - 2.0 Vpp+ 05 V
Input low voltage ViL - - Vgs0.5 0.8 \Y
Output high voltage* Vgy SCSI inputs Iopy=-2mA 2.4 Vpp A
Output low voltage VoL SCSI inputs Iop=4 mA Vgg 0.4 \Y%
Output Jow voltage* Vg SD7-0,SDP, REQ/ Ig =48 mA Vgs 0.5 \Y%

»ACK/
Hysteresis Vu SCSI - 300 400 mV
Input leakage I; SCSI 0 <VIN <Vpp -10 10 HA
Input current, low In DB7-0, DBP, ViN=0 =200 -50

PAD7-0
Input current, high Iig DB7-0, DBP, Vin= VDD 0 10

PAD7-0
Hi-Z pull-up current  Ipy DB7-0, DBP, V=0 -200 -50

PAD7-0
Capacitance Cio - - 10 pF

*TolerANT Active Negation not enabled.
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Electrical Specifications
Symblos Logic Tolerant® Specifications

Symbios Logic Tolerant® Specifications
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Figure 6-1;: Rise and Fall Time Test Conditions
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Figure 6-2: SCSI Input Filtering

t; = input filtering period, register-programmable (bit 4 of the Config-3 Register, Register 0C) to either 30 or 60

ns.
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Figure 6-3: Hysteresis of SCSI Receiver
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Electrical Specifications
Symbios Logic Tolerant® Specifications
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Figure 6-4: Input Current as a Function of Input Voltage
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Figure 6-5: Output Current as 2 Function of Output Voltage
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Electrical Specifications
Symbios Logic Toierant® Specifications

Table 6-6: Symbios Logic TolerANT® Active Negation Technology Electrical Characteristics

Symbol Parameter Test Conditions Min Typ Max Units
VoH Output high voltage Iopg=2.5mA 25 3.1 3.5 A"
VoL Output low voltage IoL =48 mA 0.1 0.2 0.5 \Y%
Vig Input high voltage 2.0 7.0 \'/
VIL Input low voltage Referenced toVgg -0.5 0.8 \Y%
Vik Input clamp voltage Vpp = min; I} =-20 mA -0.66 -0.74 -077 V
Vru Threshold, high to low 1.1 1.2 1.3 \'
VL Threshold, low to high 1.5 1.6 1.7 A%
Vru-Vr.  Hysteresis 300 350 400 mV
Ioy! Output high current Vou = 2.5 Volts 2.5 15 24 mA
IoL Ourput low current VoL = 0.5 Volts 100 150 200 mA
Iosu' Short-circuit output Output driving low, pin 625 mA
high current shorted to Vpp supply?
TosL Short-circuit output Output driving high, pin 95 mA
low current shorted to Vgg supply
Iin Input high leakage -0.5 <Vpp <5.25 0.05 10 HA
Vpmn =2.7V
I Input low leakage -0.5 <Vpp < 5.25 -0.05 -10 A
Vpn = 0.5V
Ry Input resistance SCSI pins 3 20 MQ
Cp Capacitance per pin Quad Flat Pack Package 6 8 10 pF
tr! Rise time, 10% to 90% Figure 6-1 9.7 15.0 18.5 ns
tg Fall time, 90% to 10% Figure 6-1 5.2 8.1 14.7 ns
dVy/dt Slew rate, low to high Figure 6-1 0.15 0.23 0.49 Vins
dVy /dt Slew rate, high to low Figure 6-1 0.19 0.37 0.67 V/ns
iu Latch-up 100 mA
9] Filter Delay Figure 6-2 20 25 30 ns
t Extended Filter Delay Figure 6-2 40 50 60 ns

Note: These values are guaranteed by periodic characterization.

Legend:

1 Active Negation outputs only: Data, Parity, REQ/, ACK/

2 Single pin only; irreversible damage may occur if sustained for 1 second

3 SCSI RESET pin has 10K pull-up resistor
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Electrical Specifications
AC Electrical Characteristics

AC Electrical Characteristics

The AC characteristics described in this section apply over the operating voltage and temperature range,
4.75V2Vpp2 5.25V and 0°C 2T, 70°C. Output timing is based on simulation under worst case condi-
tions (4.75V, 70°C) and worst case processing using the following termination. All timings in this specifi-
cation are taken from the 10% and 90% points with respect to the specified Vo and Vyy of the
waveforms.

Note: Performance numbers are based upon the FSC operating with a 40MHz clock. Other clock inputs
will also allow for increased transfer rates in proportion to their frequencies.

Table 6-7: Pin Terminations

Pin Termination

DREQ, PAD7-0 50 pF

INT/ 50 pF, 2.2K pull-up
DB7-0, DBP 80 pF

SDP, SD7-0, RST/, SEL/, BSY/, ATN/, MSG/, CD/, 200 pF, 110Q pullup, 165Q pulldown
10/, REQ/, ACK/
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Electrical Specifications
AC Eiectrical Characteristics
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Figure 6-6: Clock Input

Table 6-8: Clock Timings (FASTCLK bit cleared)

Parameter Symbol Min Max Units Notes
Clock frequency, asynchronous SCSI tcpa 10 25 MH: 1
Clock frequency, synchronous SCSI teps 12 25 MH:z 1
Clock high time tcH 0.4tcp 0.6tcp ns
Clock low time toL 0.4t-p 0.6tcp ns
Clock period tcp 40 100 ns -
Synchronization latency = tcp + top, tcs tcp teLttep - -
Table 6-9: Clock Timings (FASTCLK bit set)

Parameter Symbol Min Max Units Notes
Clock frequency, asynchronous SCSI tcpa 25 40 MHz 1
Clock frequency, synchronous SCSI tCps 25 40 MH:z 1
Clock high time tcH 0.4 * 1cp 0.6 * tcp ns -
Clock low time teL 0.4 *tcp 0.6 *tcp ns -
Clock period tcp 25 40 ns -
Synchronization latency = tcp + tor tcs tcp tcp ttep - -

1. Minimum frequencies to meet ANSI timing specifications.
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Electrical Specifications

AC Electrical Characteristics
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Figure 6-7: Reset Input

Table 6-10: ResetTiming

Parameter Symbol Min Max Units Notes
RESET pulse width tRST 3tCP - ns 1
1. At power up, the RESET pin must be asserted asVpp, first becomes stable.
ni—— 1
INT/ ———""
RD/ L N
tir —"L— tro : : tae =™
Figure 6-8: Interrupt Output
Table 6-11: InterruptTimings
Parameter Symbol Min Max Units Notes
INT/ low to Interrupt Register read YR 0 - ns 2
RDY/ pulse width tRD 30 - ns 1
RD/ low to INT/ high tRIN 0 3tcp +30  ns -
RD/ high to INT/ low tRIL tcs - ns -

1. Refer to the register read specifications for the timing requirements of CS/, RD/, and address for reading the

Interrupt register.

2. The Interrupt register should not be read when INT/ s false.
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Electrical Specifications
AC Electrical Characteristics

Register Interface, Non-Multplexed PAD Bus
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Figure 6-10: Register Write, Nonmultiplexed PAD Bus
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Table 6-12: Register Interface, Non-Multipiexed PAD Bus

Electrical Specifications
AC Electrical Characteristics

Parameter Symbol Min Max Units Notes
Address setup to CS/ low 9] 3 - ns 1
Address hold from CS/ low ty 20 - ns -
CS/ high to CS/ low 3 tcp+5 - ns 7
CS/ low to read data valid ty - tcp + 30 ns 2
CS/ setup to RD/ low t5 0 - ns 3,6
RD/ pulse width 1 30 - ns -
RDY high to CS/ high ty 0 - ns 3
RD/ low to data valid tg - 30 ns 4
RD/high to data bus disable tg 2 30 ns -
CS/ setup to WR/ low o 0 - ns 5,6
WR/ pulse width tyy 30 - ns -
WR/ high to CS/ high )2 0 - ns 5
Data setup to WR/ high ti3 15 - ns -
Data hold after WR/ high ty 4 - ns -
CS/ or WR/ high to CS/ or WR/ high s 3tcp - ns -

1.

2. tg must also be satisfied.
3.

4.ty must also be satisfied.
5.

6.

7.

SYM53CF92A Data Manual

CS/ must make a high to low transition to latch a new register address.

If RD/ is held low, the time from CS/ low to stable data is t ; and the output disable time from CS/ high is to.

IfWRY/ is held low, the data setup to CS/ high is t; 3 minimum; data hold from CS/ high is t 13 minimum.
If DMA is active, the FIFO must not be accessed.

ty minis (2 * 3tcp+ 5) for successive FIFO reads or a FIFO write/read followed by a read of the FIFO flags register.
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Electrical Specifications
AC Electrical Characteristics

S
Register Interface, Multiplexed PAD Bus
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Figure 6-11: Register Read, Multiplexed PAD Bus
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Figure 6-12: Register Write, Multiplexed PAD Bus
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Electrical Specifications
AC Electrical Characteristics

Table 6-13: Register Interface, Multiplexed PAD Bus

Parameter Symbol Min Max Units Notes
Address setup to ALE low t 10 - ns -
Address hold from ALE low t, 10 - ns -
ALE pulse width t3 20 - ns -
ALE low to CS/ low ty 10 - ns -
CS/ low to data valid tg - tcp + 30 ns 3
CS/ high to ALE high tg 0 - ns -
CS/ setup to RD/ low ty 0 - ns 1,4
RD/ pulse width tg 30 - ns -
RDY high to CS/ high tg 0 - ns 4
RDY/ low to data valid 130 - 30 ns 5
RD/high to data bus disable T 2 30 ns -
CS/ setup to WR/ low ty2 0 - ns 1,6
WR/ pulse width t13 30 - ns -
WR/ high to CS/ high iy 0 - ns 6
Data setup to WR/ high T5 15 - ns -
Data hold from WR/ high 1373 4 - ns -
WR/ high to ALE high t17 tcp+ 5 - ns 7
CS/ or WR/ high to CS/ or WR/ high tis 3tcp - ns

1. If DMA is active, the FIFO register must not be accessed.

2. ALE must pulse to capture a new register address.

3. t;pmust also be satisfied.

4. If RD/ 1s held low, the time from CS/ low to stable data is t s and the data release time from CS/ high is t;;.

5. tg must also be satisfied.

6. IfWR/ is held low, data setup to CS/ high 1s t;5 and data hold from CS/ high is t ;s minimum.

7.

ty minis (2 * 3top+ 5) for successive FIFO reads or a FIFO writefread followed by a read of the FIFO flags register.
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Electrical Specifications
AC Electrical Characteristics

L]
DMA Interface (Non-Multiplexed Mode only)
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Figure 6-14: DMA Write (Non-Multiplexed Mode only)
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Table 6-14: DMA Interface (Non-Multiplexed Mode only)

Electrical Specifications
AC Electrical Characteristics

Parameter Symbol Min Max Units Notes
DACK!/ low to DREQ low 18] - 30 ns 4
DACK! high to DREQ high t, 30 - ns -
DACK!/ high to DACK!/ low t tcp+ 5 - ns 3
DACK/ pulse width Ty tcpt 5 - ns -
DACK!/ period (low to low) t5 3tcp - ns -
DACK!/ period (high to high) ts 3tep - ns

DACK! low to data valid ty - 30 ns -
DACK!/ high to data bus disable tg 2 30 ns -
DACK/ low to DBWR/ low ty 0 - ns 3
DBWR/ pulse width tio 30 - ns -
DBWR/ high to DACK!/ high ty 0 - ns 3
Data setup to DBWR/ 3 15 - ns -
Data hold from DBWR/ 3 4 - ns -
DBWR/ high to DBWR/ low Ty 30 - ns -

Alternate DMA is disabled.

DACK/ must toggle once for each access.

3. DBWR/ edges may precede or followws DACK/ edges. Recommended values are: tg > 0 and t 112 0. If DBWR/

15 held low, the data setup to DACKJ/ high 15 ns minimum; data hold from DACK/ high is 4 ns minimum.

4. DREQ may stay high if the FIFO has room to accept another byte during DMA write, or send another byte
during DMA read. If the current DMA acknowledge cycle fills the FIFO (write) or empties the FIFO (read),

then DREQ will go low.

SYM53CF92A Data Manual
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Electrical Specifications
AC Electrical Characteristics

]
DMA Interface (Multiplexed Mode only)
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Figure 6-16: DMA Write (Multiplexed Mode only)

6-16

SYMB53CF92A Data Manual



Electrical Specifications
AC Electrical Characteristics

Table 6-15: DMA Interface (Multiplexed Mode only)

Parameter Symbol Min Max Units Notes
DACK!/ low to DREQ low t - 30 ns 5
DACK! high to DREQ high ty 30 - ns 5
DACK/ high to DACK/ low t3 tcp+ 5 - ns 2
DACK! pulse width ty tcp+ 5 - ns -
DACK! period (low to low) t5 3tcp - ns -
DACK! period (high to high) 103 3tcp - ns -
DACK!/ low to DBRD/ low 7 0 - ns 3
DBRDY pulse width tg 30 - ns -
DBRDY high to DACK!/ high ty 0 - ns 3
DBRDY/ to data valid to 0 30 ns -
DBRDY high to data bus disable 193] 2 30 ns -
DACK!/ low to DBWR/ low tyo 0 - ns 4
DBWR/ pulse width 3 30 - ns -
DBWR/ high to DACK!/ high s 0 - ns 4
Data setup to DBWR/ high U5 15 - ns -
Data hold from DBWR/ high 16 4 - ns -
DBWR/ high to DBWR/ low ty7 30 - ns -
Alternate DMA is disabled.

DACK/ must toggle once for each access.

DBRD/ trailing edge may precede or followw DACK/ trailing edge. The recommended value is: t92 0. If DBRD/
is held low past DACKJ, the time from DACKJ low to stable data is 30 ns max, and the time from DACK/
high to data bus disable is 2 ns min and 25 ns max.

4. DBWR trailing edge may precede or follow DACK/ trailing edge. The recommended value is: t 142 0.If

DBWR/ is held past DACKJ/, the data setup to DACKY/ high is 10 ns minimum, data hold from DACK/ high
s 10 ns minimum.

5. DREQ may stay high if the FIFO has room to accept more data during DMA write, or send more data during

DMA read. If the current DMA acknowledge cycle fills the FIFO (write) or empties the FIFO (read), then
DREQ will go low.
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Electrical Specifications

AC Electrical Characteristics

Burst Mode DMA Interface (Muluplexed Mode)
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Figure 6-18: Burst Mode DMA Write (Multiplexed Mode)
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Electrical Specifications
AC Electrical Characteristics

Table 6-16: Burst Mode DMA Interface (Multiplexed Mode)
Parameter Symbol Min Max Units Notes
DACK/ high to DREQ high t, 30 - ns 3
DACK/ low to DREQ low 103 - 30 ns 1
DACK! high to DACK/ low t3 tcpt5 - ns -
DBRDY high to DREQ low ty - 2tcp+ te, +30 ns 2
DACK! low to DBRD/ low t5 0 - ns -
DBRDY pulse width ts tcpt 5 - ns -
DBRDY high to DBRD/ low t7 tcpt 5 - ns -
DBRDY low to data valid tg - 30 ns -
DBRDY high to data bus disable ty - 30 ns -
DBRDY low to DBRD/ low tio 3tcp - ns -
DBRDY high to DBRDY/ high Ty 3tep - ns -
DBRDY high to DACK!/ high )2 0 - ns -
DBWR/ high to DREQ low 3 - 2tcpt te +30  ns 2
DACK! low to DBWR/ low Tyy 0 - ns -
DBWR/ pulse width ts tcp+ 5 - ns -
DBWR/ high to DBWR/ low tie tcpt 5 - ns -
Data setup to DBWR/ high ty7 10 - ns -
Data hold from DBWR/ high t18 4 - ns -
DBWR/ low to DBWR/ low tio 3tcp - ns -
DBWR/ high to DBWR/ high tyo 3tcp - ns -
DBWR/ high to DACK/ high t2) 0 - ns -

Single DMA transfer only.
Multiple DMA transfers only.

Assertion pending. If the FIFO is empty during DMA read, or full during DMA write, then assertion will not

be pending.
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Electrical Specifications

AC Electrical Characteristics

Burst Mode DMA Interface (Non-Multiplexed Mode)
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Figure 6-19: Burst Mode DMA Read (Non-Multiplexed Mode)
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Figure 6-20: Burst Mode DMA Write (Non-Multiplexed Mode)
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Electrical Specifications
AC Electrical Characteristics

Table 6-17: Burst Mode DMA Interface (Non-Multiplexed Mode)

Parameter Symboi Min Max Units Notes
DACK!/ high to DREQ high 3] 30 - ns 3
DACK! low to DREQ low 1) - 30 ns 1
DACK/ pulse width t3 tcpt+ 5 - ns 5
DACK! high to DACK/ low ty tcp+ 5 - ns -
DACK! low to data valid ts - 30 ns -
DACK/ high to data bus disable ts - 30 ns -
DACK! low to DACK/ low ty 3tcp - ns 5
DACK!/ high to DACK/ high tg 3tcp - ns 5
DACK! high to DREQ low tg - 2tcpttc +30 ns 2
DBWR/ low to DREQ low tio - 30 ns 1,6
DBWR/ pulse width t tcpt 5 - ns 6
DBWR/ high to DBWR/ low 1 tcpt 5 - ns 6
DBWR/ low to DBWR/ low 3 3tcp - ns 6
DBWR/ high to DBWR/ high tig 3tcp - ns 6
DBWR/ high to DREQ low tis - 2tcp+ttoL+30  ns 2,6
DACK!/ low to DBWR/ low te 0 - ns 4,6
Data setup to DBWR/ high 7 15 - ns 6
Data hold from DBWR/ high tig 4 - ns 6

Single DMA transfer only.
Multiple DMA transfers only.

Assertion pending. If the FIFO is empty during DMA read, or full during DMA write, then assertion will not

be pending.
DBWRY/ low may precede DACK/ low.

5. DACK/ is used for DMA reads and writes. For DMA reads, DACK/ must toggle, and is assumed to be

cotncident with an external read signal.

6. Either DACK/ or DBWR/ may toggle during a burst write. Timings are shown for DBWR/ togghng; however,
DACK/ and DBWR/ may be interchanged in Figure 6-20 and Table 6-17.

SYM53CF92A Data Manual
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Electrical Specifications
SCSI Timings

SCSI Timings

Initator Asynchronous Send
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Figure 6-21: Initiator Asynchronous Send

Table 6-18: Initiator Asynchronous Send Timings

Parameter Symbol Min Max Units
Data setup to ACK/ low t 60 - ns
ACK!/ high from REQ/ high ty 10 - ns
Data hold from REQ/ high t3 5 - ns
ACK/ low from REQ/ low ty 10 - ns
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Electrical Specifications

SCSI Timings
Initiator Asynchronous Receive
REQ/ \
— £y t,—= l ty
~\
ACK/ N
- 13 ;
sb7
-SDO ><
Figure 6-22: Initiator Asynchronous Receive
Table 6-19: Initiator Asynchronous Receive Timings
Parameter Symbol Min Max Units
Data setup to REQ/ low T 0 - ns
ACK/ low from REQ/ low t 10 - ns
Data hold from ACK/ low t3 0 - ns
ACK/ high from REQ/ high ty 10 - ns
SYMS53CF92A Data Manual
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Electrical Specifications
SCSI Timings

]
Target Asynchronous Send
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Figure 6-23: Target Asynchronous Send
Table 6-20: Target Asynchronous Send Timings
Parameter Symbol Min Max Unlts
Data setup to REQ/ low t 60 ns
REQ/ high from ACK/ low t, 10 ns
Data hold from ACK/ low t3 5 ns
REQ/ low from ACK/ high ty 10 ns
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Electrical Specifications

SCSITimings
Target Asynchronous Receive
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Figure 6-24: Target Asynchronous Receive
Table 6-21: Target Asynchronous Receive Timings
Parameter Symbol Min Max Units
REQ/ high from ACK/ low 9] 10 - ns
REQ/ low from ACK/ high ' t, 10 - ns
Data setup to ACK/ low 13 0 - ns
Data hold from REQ/ high Ty 0 - ns

SYM53CF92A Data Manual 6-25



Electrical Specifications
SCSITimings

I
Target and Initiator Synchronous Transfers
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Figure 6-25: Target and Initiator Synchronous Output
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Figure 6-26: Target and Initiator Synchronous Input
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Electrical Specifications

SCSI Timings
Table 6-22: SCSI-1 Single-Ended Transfers (5 MB/s)
Parameter Symbol Min Max Units
REQ/ or ACK/ assertion period T 90 - ns
REQ/ or ACK/ negation period 7 ty 90 - ns
Data setup to REQ/ or ACK/ low t3 65 - ns
Data hold from ACK/ or REQ/ low ty 100 - ns
REQ/ or ACK/ assertion period ts 90 - ns
REQ/ or ACK/ negation period 1 90 - ns
Data setup to REQ/ low or ACK/ low ty 0 - ns
Data hold from REQ/ low or ACK/ low tg 45 - ns
Table 6-23: Fast SCSI-2 Single-Ended Transfers (10 MB/s)

Parameter Symbol Min Max Units
REQ/ or ACK/ assertion period T 32 - ns
REQ/ or ACK/ negation period 1) 32 - ns
Data setup to REQ/ or ACK/ low t3 25 - ns
Data hold from REQ/ or ACK/ low Ty 35 - ns
REQ/ or ACK/ assertion period t5 20 - ns
REQ/ or ACK/ negation period tg 20 - ns
Data setup to REQ/ low or ACK/ low ty 0 - ns
Data hold from REQ/ low or ACK/ low tg 10 - ns
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Mechanical Drawings
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Appendix C

Mechanical Drawings
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Figure C-1: 64-Pin Plastic Quad Flat Pack
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Mechanical Drawings
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Figure C-2: 64-Pin Thin Quad Flat Pack
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