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description

The PCI950 is an IRQSER interrupt deserializer that interfaces with existing and future Tl PC Card controllers.
The PCI950 accepts the IRQSER output of a TI PC Card controller and converts it to 16 ISA-style interrupts
and 4 PCI-style interrupts. Interfacing the PC Card controller with the PCI950 permits system access of all
available interrupts and features of the PC Card controller.

functional block diagram
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
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Terminal Functions

TERMINAL Vo FUNCTION
NAME NO. TYPE
—_— Device active. When the PCI950 is busy, this output is low and when the PCI950 is idle, this output is
ACTIVE 25 o high
PCI clock run. CLKRUN is used by the central resource to request permission to stop the PCI clock or
CLKRUN 34 110 to slow the PCI clock rate. When the PCI950 is busy and CLKRUN is sampled high, then CLKRUN is
driven low for two clock cycles. If CLKRUN is not used, it can be tied low. See Note 1.
Drive mode. When this inputis high and the PCI950 samples alow on the IRQSER line during the sample
DRIVEMODE 13 | phase of the IRQ data frame, then the PCI950 drives the IRQSER line high during the recovery phase.
When this input is low and the PCI950 samples a low level on the IRQSER line during the sample phase
of the IRQ data frame, then the PCI950 three-states the IRQSER line during the recovery phase.
5, 14, 27, ) )
GND 30, 40 — Device ground terminals
—_— PCl-style interrupts. These are four parallel PCI-style Interrupts, INTA—INTD. The PCI950 provides the
INTA, INTB, 15, 16, ; ) ) b - : .
—_ = (@] PCl interrupts in an open-drain environment, which requires the system vendor to implement a pullup
INTC, INTD 17,18 . . .
resistor on each implemented interrupt.
23, 22,
38,12, 9, . . .
IRQO, IRQ1 43 44 ISA-style interrupts. These are 15 parallel ISA interrupts, IRQO, 1, 3-15. The PCI950 provides the ISA
|Rd3—15 ' 2’ 1' 48’ (@] interruptsin an open-drain environment, which requires the system vendor to implement a pullup resistor
47, 42, on each implemented interrupt.
41, 37
IRO2/SN 21 o System management interrupt. The PCI950 provides the SMI interrupt in an open-drain environment,
Q which requires the system vendor to implement a pullup resistor on each implemented interrupt.
IROSER o4 /o Serial interrupt stream from PC Card controller. This input is connected to the IRQSER output from the
Q TI PC Card controller.
7,8, 10,
11, 19, .
NC 26,31, — No connection
43, 45
PCLK 28 | PCI-bus clock. The PCI-bus clock operates at frequencies ranging from 0-33 MHz.
Poll mode. Selects between quiet mode and continuous mode. When this input is low, the PCI950 is in
quiet mode. When this input is high, the PCI950 is in continuous mode. The POLLMODE signal is
POLLMODE 32 sampled during the rising edge of a start frame. After reset, the PCI950 generates the first cycle, and
the stop-frame width in this cycle is set based on the POLLMODE inputlevel. Any change in POLLMODE
input causes the PCI950 to generate a start pulse.
Device reset. When RSTIN is asserted low, the internal counters are reset and all output buffers are put
RSTIN 36 | in a high-impedance state (three stated). After RSTIN is deasserted, the PCI950 defaults to continuous
mode.
Shutdown. When SHUTD input is low, the internal clock is stopped and the outputs are placed in a
high-impedance state (three stated). When SHUTD input is high, the device is in normal operation.
SHUTD 35 | During continuous mode of operation, the recommended use of SHUTD is to first assert STOP input,
check that ACTIVE is high, and then assert SHUTD to stop the clock. During quiet mode of operation,
the SHUTD input can be asserted after ACTIVE is sampled high.
Stop continuous mode. The default number of idle clocks between stop and start frame in continuous
mode is one. But the STOP pin can be used to insert more than one idle state. If the PCI950 is in
STOP 29 | continuous mode and if during an IRQSER cycle the STOP input is driven low, then after completion of
the IRQSER cycle any number of idle states can be inserted. The next start frame is initiated by PCI950
when STOP is driven high. If STOP is not to be used, then it must be tied high. See Note 1.
Vce 6’320’423’ — Device 5-V power-supply terminals

NOTE 1: Unused active-low inputs must be pulled up to V¢ using a 43 kQ resistor, and unused active-high inputs must be pulled down to GND
using a 43 kQ resistor.
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functional description

The PCI950 accepts the serialized IRQ stream from the PC Card controller for conversion to discrete ISA and
PClinterrupts. The serialized IRQ protocol is defined in the document Serialized IRQ Protocol for PCl Systems,
revision 6.0. This protocol uses a serial packet consisting of one start frame, several IRQ/data frames, and one
stop frame.

Start frame: There are two modes of operation for the IRQSER start frame — quiet mode and continuous mode.
During continuous mode the PCI950 initiates the start frame. A low level on the POLLMODE input pin selects
the quiet mode and a high level selects continuous mode for the PCI950. The total low-pulse width on a start
frame is eight clocks. After reset the PCI950 defaults to continuous mode.

IRQ/data frame: The PCI950 is designed to decode a fixed length of 21 IRQ/data frames that are sampled in
the following sequence: IRQO, IRQ1, SMI, IRQ3 through IRQ15, IOCHK, INTA, INTB, INTC, and INTD.

Stop frame: After the completion of a start frame and 21 IRQ data frames, the PCI950 generates a stop frame.
The pulse width of the stop pulse is determined by the status of the POLLMODE input pin sampled during the
start frame.

\ Start Frame \ \ \ ‘ ‘ ‘
IRQO IRQ1 IRQ2 IRQ3 IRQ4
| (see Notes2and3) | Q \ Q \ ° \ ° \ N | ___
|

\ |RITISIRITI[SIRIT|S|IRIT|S|R|T|S|R|T

PCLK|| |||||||||||||||||||||||||||||||||||||||||||||||
IRQSER |

DRIVE }2} pCl950 | None ' IRQ3 | None

R = Recovery
S = Sample
T = Turnaround

NOTES: 2. Start frame is eight clocks in duration.
3. Slave or host initiated: POLLMODE is level dependent.

Figure 1. IRQSER Start-Frame Timing

| IRQ15 | IOCHK | INTA | INTB | INTC | INTD | Stop Frame | I
\ \ \ \ \ \ | (see Notes 4 and 5) | (see Note 6)
|SIRITISIRIT|ISIRI[T|ISIR|[T|IS|IR|T|S|R|T] 1] |R| T

| [T S

DRIVE } IRQ15 } None ' pcioso |
Legend:
R = Recovery
S = Sample
T = Turnaround
| =Idle

NOTES: 4. The PCI950 stop pulse is two or three clocks in duration.
5. There may be none, one, or more idle states during the stop frame.
6. When the PCI950 is in continuous mode, there are 17 idle states between the stop frame and the start frame.

Figure 2. IRQSER Stop-Frame Timing
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NOTES: 7. Whenthe POLLMODE input level changes before the rising edge of the start frame, then the stop-frame width in the current IRQSER cycle reflects the change in mode.
8. Any change in the POLLMODE input level after the start frame is complete is reflected in the next IRQSER cycle.

Figure 3. POLLMODE Level Change During an IRQSER Cycle
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functional description (continued)

} Start Frame } IRQO } ——— } INTD } Stop Frame }
\ \ \ \ \

|R| TS| R|IT S|RI|T |R| T

S

ACTIVE (see Note 9) (see Note 10)
IRQSER_| |
DRIVE } PCI950 } } PCI950 }
Legend:
R = Recovery
S = Sample

T = Turnaround

NOTES: 9. ACTIVE goes low one clock cycle after the beginning of the PCI950 start pulse.
10. ACTIVE is set high two clock pulses after the PCI950 stop pulse.

Figure 4. ACTIVE Output Timing During Quiet Mode

‘ Stop Frame } 16 Clocks } Stop Frame }
\ \

ﬂﬂﬂ ﬂﬂRﬂTﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ Hﬂﬂﬂ%fm_

STOP.I (See Notes 11 and 12)

ACTIVE
IRQSER | |
DRIVE } PCI950 } } PCI950 }
Legend:
R = Recovery

T = Turnaround

NOTES: 11. STOP can only be used to insert idle states in continuous mode.
12. The recommended sequence for using SHUTD is to:
A. Assert STOP.
B. Ensure that ACTIVE is not asserted.
C. Assert SHUTD.

Figure 5. Using STOP During Continuous Mode
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APPLICATION INFORMATION

system-level implementation

Atypical PCI950 system implementation is shown in Figure 6. The PCI950 allows software access to interrupts
that may not exist on the periphery of the PC Card controller, thus increasing the overall interrupt resources that
can be utilized.

Microprocessor Memory

Host Bridge/
MCU

U

0 3

g U U

PCI-to-ISA — | Deserializer -
Super /0 Bridge PCI950 PCI1130

il

0w G

Figure 6. Typical System Installation

Card Card
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absolute maximum ratings over operating temperature ranges (unless otherwise noted)

Supply voltage range, Vcc
Input voltage range, V|

Output voltage range, Vg
Input clamp current, Ik (V, <0 or V| > V) (see Note 13)

................................... +20 mA

T

—05Vto6V
—0.5Vto Ve + 05V
—0.5Vto Ve +05V

Output clamp current, ok (Vo <0orVo>Vcee) (seeNote 14) ..o 20 mA
Storage temperature range, Tgig

Virtual junction temperature, T;

............................................................ 150°C

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 13. Applies to external input and bidirectional buffers
14. Applies to external output and bidirectional buffers

recommended operating conditions (see Note 15)

MIN  NOM MAX | UNIT
Vce Supply voltage Commercial 4.75 5 525
vig¥  High-level input voltage 2 Vee
vk Low-level input voltage 0 0.8 \
V| Input voltage 0 Vce \
vo§ Output voltage 0 Vce \
t Input transition time [rise time (t;) and fall time (tf), see Figure 7] 0 25 ns
TA Operating ambient temperature range 0 25 70 °C
TJ'" Virtual junction temperature 0 25 115 °C
t Applies to external inputs and bidirectional buffers without hysteresis
§ Applies to external output buffers
T These junction temperatures reflect simulation conditions. The customer is responsible for verifying junction temperature.
NOTE 15: Unused pins (input or I/0) must be forced or tied high or low to prevent them from floating.
electrical characteristics over recommended operating conditions (unless otherwise noted)
PARAMETER PINS TEST CONDITIONS | MIN  MAX | UNIT
PCI# IoH =-2 mA 2.4
VOH  High-level output voltage \%
Standard loH=-4 mA 2.1
PCI# oL =6 mA 0.55
VoL Low-level output voltage \
Standard loL =4 mA 0.5
lozL  3-state output, high-impedance state current Output pins V| =GND -10 HA
lozH  3-state output, high-impedance state current Output pins V|=Vce 10 HA
Input pins V| =GND -1
L Low-level input current - HA
1/0 pinsl| V| = GND -10
Input pins V=V, 1
IIH High-level input current - Enhele MA
1/0 pinsl| V| =Vce 10

#pcl pins are INTA, INTB, INTC, INTC, and SERIRQ.
Il For 1/0 pins, input leakage (I and Ij) includes Ipoz leakage of the disabled output.
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PARAMETER MEASUREMENT INFORMATION

LOAD CIRCUIT PARAMETERS

TIMING cloapt | oL IoH | VLOAD ¢ oL
PARAMETER (PF) (mA) (mA) (V)

t 0
ten PZH 50 8 8 Test

tpzL 3 . o Point

PHy rom Output V
tdis oy 50 8 -8 15 Under Test LOAD
tod 50 8 -8 ¥

T CLoAD includes the typical load-circuit distributed capacitance.

V -V
* w‘ =50 Q, where Vo =0.6 V, lg. =8 mA
oL

LOAD CIRCUIT

Timing — — Vcc ——— Vce
Input 50% Vcc High-Level
50% V 50% V
(see Note A) ‘ oV Input oVCC oVCC

‘ ‘ ovVv

t

tsu —H—H‘_ﬂ_ h

Data  90% V¢ | d——— Vcc P

Input  10% Ve 7] 50% Ve [N 50% Vee | | | Vce

oV Low-Leve 50% V. 50% V,
e o Nvee fovee

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATION

INPUT RISE AND FALL TIMES

Output
Control
(low-level
_____ Vee enabling) |
Input
50% V, 50% V, t ¢
see Note A cc cc PZL
( ) | | ov _T |tz b e

\
-1 ___ Vcc
050% Ve

tpd Jﬂ—b‘ } H tpd

neh ‘ — — VOH Waveform 1 \
n-Fhase \ 50% Vge 50% Vg (see Notes B \ VoL +03V
Output ¢ \ and C) ‘ VoL
| | o ot | ‘ tPHZ b ‘H—
H p tpzH 4+
tpd —j4—»! \ > | —~¥ — — VoH
VOH Waveform 2 VoH - 0.3V
out-of-Ph
uro Ouf‘:i 50% Ve 50% Ve (see Notes B 50% Ve 150% Ve
—— VoL andC) — _/ oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

NOTES: A. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by pulse generators having the
following characteristics: PRR =1 MHz, Zo =50 Q, ty = 6 ns.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. FortpLz and tpHz, VoL and VoH are measured values.

Figure 7. Load Circuit and Voltage Waveforms
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MECHANICAL DATA
PT (S-PQFP-G48) PLASTIC QUAD FLATPACK

T s
ThRgRRAREA

37

HARRTRRTRRT

48
/

[LLEEERUEELLL
L— 5,50TYP—>‘ l

7,20 \ )
/ _+_ Gage Plane
1.45 0,05 MIN

+—— = SQ——»
//\ |
J I_l I_l I_l I_l I_l I_l I_l I_l I_l K_l I_l L Seating Plane 0,45
N4

|
|

6,80
A

— 1,60 MAX E

4040052/C 11/96

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-026
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated



