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RP-3200 
PC/104 Xilinx CPLD Board  

• PC/104 bus compatible and board compliant. 
• Can be utilized as a PC/104 module or as a stand 

alone circuit board. 
• The CPLD Master clock can be user selected 

between the PC/104 bus or by an installed 
50MHz oscillator. 

• Selectable 3.3V or 5V I/O capability. 
• 34 programmable I/O pins. 
• High-drive 24mA outputs. 
• Utilizes the Xilinx XC95144-15QT100 CPLD. 
• Fully supported by the Xilinx free Webpack 

software. 
• IEEE 1149.1 JTAG compliant input on board. 
• Circuitry based upon the Xilinx Parallel 

Download Cable III incorporated directly on to 
the circuit board. 

• Can be programmed by a straight through 
DB25 parallel cable connected between the    
RP-3200 board and the host computer. 

• Can be powered through the PC/104 bus or by 
an external DC power source. 

• Available in commercial or industrial tempera-
ture.   

Description 
The RP-3200 is a PC/104 based board featuring a    
Xilinx XC9500 series CPLD, integrated circuitry 
based upon the Xilinx Parallel Download Cable III, 
extensive IEEE 1149.1 (JTAG) boundary-scan sup-
port,   selectable oscillator configuration and a select-
able 3.3V or 5V I/O capability.   
 
The board uses the Xilinx XC95144-15TQ100 CPLD 
which has extensive features including; advanced 
CMOS 5V FastFLASH technology, enhanced         
pin-locking architecture, high-drive 24mA outputs, 
and extended pattern security features for design           
protection.   
 
The RP-3200 can be powered from the PC/104 bus or 
can be powered from an external DC source allowing 
the board to be utilized as a stacked module in PC/104 
applications or as a standalone product design plat-
form.  This allows the board to be ideal in embedded 
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Part 
Number 

PC104 Connector 
Style 

Temperature 
Range 

RP-3200-NC Non-Stackthrough Commercial 

RP-3200-SC Stackthrough Commercial 

RP-3200-NI Non-Stackthrough Industrial 

RP-3200-SI Stackthrough Industrial 

Device Selection Table 

PC/104 applications or to be utilized in development 
platforms, design prototypes or production products.   
 
The RP-3200 allows the CPLD master clock to be 
manually selected from the PC/104 bus or from a 
50MHz oscillator installed directly on the circuit 
board.   
 
The RP-3200 has integrated circuitry based upon the 
Xilinx Parallel Download Cable III incorporated on 
the circuit board.   This allows the RP-3200 to be pro-
grammed using only a straight through DB25 parallel 
port cable connected to a computer parallel port.  In 
addition, the RP-3200 also has an IEEE 1149.1 JTAG 
port on the circuit board allowing greater program-
ming and JTAG communications versatility. 
 
The small size and versatility of the RP-3200 makes it 
a prime target for embedded applications or as an   
integrated part of a larger system. 

Features 
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CAUTION 
ESD (electrostatic discharge) sensitive device.  Electrostatic charges as high as 4000V 
readily accumulate on the human body and test equipment and can discharge without 
detection.  Permanent damage may occur on devices subjected to high energy electro-
static discharges.  Therefore, proper ESD precautions are recommended to avoid     
performance degradation or loss of functionality. 

Absolute Maximum Ratings † 

†  NOTICE:  Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
devices.  This is a stress rating only and functional operation of the device at those or any other condictions above 
those indicated in the operational listings of this specification is not implied.  Exposure to maximum rating 
conditions for extended periods may affect device reliabilty. 

Recommended Operating Conditions 
Symbol Parameter Min Max Units 

VCCext External supply voltage through J5 connector relative to GND +6.5 +14 VDC 

VCC-PC104 +12VDC supply voltage from the PC104 bus relative to GND +6.5 +14 VDC 

VIL Low-level input voltage 0 +0.8 VDC 

VIH High-level input voltage 2.0 +5.5 (+3.7)1 VDC 

VO Output voltage 0 +5.0 (+3.3)1 VDC 

Note: 1. The first number is valid for J6 configured for 5.0VDC Operation.  The second number in parenthesis is valid for J6 
configured for 3.3VDC operation.  

Symbol Parameter Min Max Units 

VCCext External supply voltage through J5 connector relative to GND -0.5 +18 VDC 

VCC-PC104 +12VDC supply voltage from the PC104 bus relative to GND -0.5 +18 VDC 

VIN DC input voltage relative to GND -0.5 +5.5 (+3.7)1 VDC 

VTS Voltage applied to XC95144 3-state output with respect to GND -0.5 +5.5 (+3.7)1 VDC 

TSTG Storage temperate -50 +100 °C 

VCC-Current Current from the J5 connector or the PC104 +12VDC supply voltage 0 1.2 ADC 

Operating Range 
Range Ambient Temperature 

Commercial 0°C to +70°C 

Industrial -40°C to +85°C 

Explanation of Testing 
All devices are 100% tested at +25°C for functional 
operation.  Functionality at commercial and industrial 
temperature extremes are validated by design. 

DC Characteristics over Recommended Operating Conditions 
Symbol Parameter Min Max Units 

VOH Output High Voltage  +2.4   VDC 

VOL Output Low Voltage    +0.5 (+0.4)1 VDC 

IIL Input Leakage Current  ±10 uA 

IIH I/O High- Z Leakage Current  ±10 uA 

Condition 

IOH = -4.0mA (-3.2mA)1 

IOL = +24mA (+10mA)1 

VIN = GND or Supply 

VIN = GND or Supply 
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Architecture Description 

The RP-3200 utilizes the Xilinx XC95144-15TQ100 
CPLD.  The XC95144 is a high-performance CPLD 
providing advanced in-system programming and test 
capabilities for general purpose logic integration.  It is 
comprised of eight flexible 36V18 Function Blocks, 
providing 144 macrocells with 3,200 usable gates.  
Some of the many features of the XC95144 include:  
Endurance of 10,000 program/erase cycles, program/
erase over full commercial temperature range, en-
hanced pin-locking architecture, extensive IEEE std 
1149.1 boundary-scan (JTAG) support, programmable 
power reduction mode in each macrocell, slew rate 
control on individual outputs, user programmable 
ground pin capability, extended pattern security fea-
tures for design protection, high-drive 24mA outputs, 
and advanced CMOS 5V FastFLASH technology. 
 
Detailed performance characteristics, functional pa-
rameters and component limitations of the XC95144 
should be referred to the XC95144 data sheet available 
at the Xilinx web site.  (www.xilinx.com) 

Clock Input 

The XC95144 master clock input, GCLK1, can be 
sourced from the PC/104 CLK, (J1-B20), or from the 
50MHz oscillator installed on the RP-3200, Y1.  The 
clock source is determined by the J4 connector.  Short-
ing pins 1 and 2 of the J4 connector will source the 
clock from the PC104 connector and shorting pins 2 
and 3 of the J4 connector will source the clock from 
the installed 50MHz oscillator, Y1. 
 
Applications requiring a unique oscillator frequency 
for Y1 can be preinstalled on the RP3200, contact  
Jacyl Technology for details. 

PC104 Bus 
The RP-3200 PC/104 bus is designed in a PC/104 16 
bit I/O slave configuration.   Only those signals re-
quired for this mode of operation are connected be-
tween the PC/104 connector and the CPLD.  All sig-
nals between the PC/104 connector and CPLD are 
directly connected.  (For a detailed listing of pin con-
nections, refer to the section “RP-3200 Pin Defini-
tions”, “PC/104 Connector” located in this document.)  
The PC/104 IRQ signals incorporated on the RP-3200 
are IRQ6, IRQ7, IRQ9, IRQ15, and IRQ16.  This al-
lows the RP-3200 to be programmed to control or re-
spond to multiple IRQ priority levels from external 
PC/104 devices.  
 
In the section “RP-3200 Pin definitions”, “PC/104 
Connector” the keyed pin locations are identified for 
reference only.  The PR-3200 utilizes non-keyed 

XC95144 CPLD 

Power 

The RP-3200 can be powered from the +12VDC sup-
ply provided in the PC104 bus or from an external  
power source.  Internal circuitry is provided on the RP-
3200 that allows power to be present on the +12VDC 
PC/104 and a external power source at the same time 
without causing any damage to the RP-3200.  In this 
application the RP-3200 will select the higher DC 
voltage source to power the board.  Each power source 
is diode protected to prevent back feeding of voltage.   
 
The J6 connecter controls predefined circuitry, exter-
nal connectors and the XC95144 VCC internal supply 
voltage (VCCINT) to be sourced by either 3.3VDC or 
5VDC.    The J6 connector controls the source voltage 
for the J8 parallel port connector and associated cir-
cuitry; J7 JTAG connector voltage and signals; the J3 
source voltage; and the XC95144 VCCINT. The J6 
voltage selection for the XC95144 VCCINT will control 
the voltage reference for the PC104 data bus, PC104 
control signals and the J3 I/O signals. 
 
The external power jack, J5, is a 2.1mm male jack.  
The center pin is positive polarity.   The mating con-
nector should be a 2.1mm female, 9.5mm long plug 
with positive polarity on the center pin and GND on 
the outside ring.  Caution: A reverse polarity DC   

signal or a AC signal applied to the J5 input power 
jack or pin B9 of the PC104 connector will cause dam-
age to the RP-3200.  The RP-3200 has no fuses and 
limited protection circuitry for the DC power source. 
 
Care should be taken when selecting a external power 
source for the J5 connector or providing the power 
source from pin B9 of the PC104 bus for the RP-3200.  
The Xilinx XC95144 and the RP-3200 requires a very 
clean VDC source and GND reference for proper per-
formance and programmability.    
 
On the PC/104 connector, the +5VDC power supply 
pins (J1-B3, J1-B29, and J2-D16), the –5VDC power 
supply pin (J1-B5) and the –12VDC power supply pin 
(J1-B7) are not utilized nor connected on the RP-3200. 
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Architecture Description (continued) 

Programmable LEDs and Switches 

The RP-3200 provides two LEDs and two switches 
that are connected to the CPLD.  These LEDs and 
switches are provided as programmable visual output 
and selectable input to the CPLD.   
 
The LEDs are connected through a series resistor to 
the J6 selectable 3.3VDC/5VDC supply.   
 
The switches are connected to the CPLD with one side 
of each switch directly connected to the CPLD and 
pulled up to the J6 selectable 3.3VDC/5VDC voltage 
source through a series resistor.  The other side of each 
switch is connected to ground. 

JTAG 

The RP-3200 provides two separate interfaces for pro-
gramming the XC95144.  A JTAG 10 pin duel row 
header is available on the board, J7 connector.   
 
The RP-3200 also has circuitry based upon the Xilinx 
parallel Download Cable III incorporated on the board 

I/O 
The RP-3200 has a 40 pin male dual row header for    
I/O control.  This connector is the J3 connector.  Of 
the 40 pins, 34 of these pins are programmable I/O 
from the CPLD.  The remaining 6 pins are power and 
GND signals that may be utilized for external cir-
cuitry.  Be aware of the characteristics and  limitations 
of each of the XC95244 I/O signals located in the J3. 
Refer to the Xilinx XC95144 data sheet for more de-
tailed information.   
 
The power signals are directly connected to the J6 se-
lectable 3.3VDC/5VDC source allowing greater flexi-
bility with interfacing external circuitry connected to 
the J3 connector.  (For a detailed listing of pin assign-
ments, refer to the section “RP-3200 Pin definitions”, 
“J3— I/O Connector” located in this document.)   
 
Each of the 34 programmable I/O pins are connected 
to the CPLD through a 22 Ohm resistor.  This 22 Ohm 
resistor is located in a 16 DIP package with 8 resistors 
in each DIP package.  The 8 resistors in each 16 pin 
DIP packages are configured in a parallel feed through 
resistor network configuration.  Each individual 22 
Ohm resistor is rated for 0.125W @25°C.  The pres-
ence and wattage of this 22 Ohm resistor needs to be 
kept in mind when connecting external circuitry to the 
J3 connector. 
 
The current available through the power signals lo-
cated in the J3 connector are directly dependent upon 
the current available from the external power supply or 
the +12VDC on the PC/104 bus and the power require-
ments of the XC95144.   

though the J8 parallel port connector (male DB25 con-
nector).  This allows the RP-3200 to be programmed 
by a computer parallel port connected directly to the J8 
connector by a DB25 parallel port connector.  Nothing 
should not be connected to JTAG, J7 connector, while 
trying to program or communicate through the J8 par-
allel port connector.   Failure to program or communi-
cate with the RP-3200 could result. 
 
The J8 circuitry, J8 signal voltage references, J7 signal 
voltage references and J7 supply voltage are all 
3.3VDC/5VDC selectable through the J6 connector. 
 
A high quality DB25 parallel port cable should be util-
ized to program and communicate with the RP-3200 
through the J8 connector.  It is recommended that the 
DB25 parallel port cable be shielded and not exceed 6’ 
in length.   
 
The J8 parallel port connector can only be utilized for 
JTAG communications and programming of the 
XC95144.  The J8 connector contains no programma-
ble I/O pins from the XC95144. 
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RP-3200 Pin Definitions 

J1 Connector 
Pin 

Signal Name Connected to 
CPLD Pin 

A1 IOCHCHK N/C 
A2 SD7 40 
A3 SD6 42 
A4 SD5 43 
A5 SD4 49 
A6 SD3 50 
A7 SD2 52 
A8 SD1 53 
A9 SD0 54 

A10 IOCHRDY N/C 
A11 AEN 55 
A12 SA19 N/C 
A13 SA18 N/C 
A14 SA17 N/C 
A15 SA16 60 
A16 SA15 63 
A17 SA14 64 
A18 SA13 65 
A19 SA12 66 
A20 SA11 67 
A21 SA10 70 
A22 SA9 73 
A23 SA8 77 
A24 SA7 79 
A25 SA6 81 
A26 SA5 85 
A27 SA4 87 
A28 SA3 90 
A29 SA2 91 
A30 SA1 92 
A31 SA0 93 
A32 GND(3) — 

PC/104 Connector 

J1 Connector 
Pin 

Signal Name Connected to 
CPLD Pin 

B1 GND (3) — 
B2 RESETDRV 40 
B3 +5V (2) — 
B4 IRQ9 46 
B5 -5V (2) — 
B6 DRQ2 N/C 
B7 -12V (2) — 
B8 ENDXFR N/C 
B9 +12V — 

B10 KEY — 
B11 SMEMW N/C 
B12 SMEMR N/C 
B13 IOW 58 
B14 IOR 59 
B15 DACK3 N/C 
B16 DRQ3 N/C 
B17 DACK1 N/C 
B18 DRQ1 N/C 
B19 REFRESH N/C 
B20 SYSCLK(4) 22 
B21 IRQ7 71 
B22 IRQ6 74 
B23 IRQ5 N/C 
B24 IRQ4 N/C 
B25 IRQ3 N/C 
B26 DACK2 N/C 
B27 TC N/C 
B28 BALE N/C 
B29 +5V(2) — 
B30 OSC N/C 
B31 GND(3) — 
B32 GND(3) — 

N/C = No Connection 

Notes:  2.  These PC/104 power sources are not utilized nor connected on the RP-3200. 
             3.  GND is connected to RP-3200 GND. 
             4.  Dependent upon pins 1 and 2 being shorted on the J4 connector. 
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RP-3200 Pin Definitions (continued) 

J2 Connector 
Pin 

Signal Name Connected to 
CPLD Pin 

C0 GND (3) — 
C1 SBHE N/C 
C2 LA23 N/C 
C3 LA22 N/C 
C4 LA21 N/C 
C5 LA20 N/C 
C6 LA19 N/C 
C7 LA18 N/C 
C8 LA17 N/C 
C9 MEMR N/C 
C10 MEMW N/C 
C11 SD8 68 
C12 SD9 72 
C13 SD10 76 
C14 SD11 78 
C15 SD12 80 
C16 SD13 82 
C17 SD14 86 
C18 SD15 89 
C19 KEY — 

PC/104 Connector (continued) 

J2 Connector 
Pin 

Signal Name Connected to 
CPLD Pin 

D0 GND (3) — 
D1 MEMCS16 N/C 
D2 IOCS16 56 
D3 IRQ10 N/C 
D4 IRQ11 N/C 
D5 IRQ12 N/C 
D6 IRQ15 61 
D7 IRQ14 N/C 
D8 DACK0 N/C 
D9 DRQ0 N/C 
D10 DACK5 N/C 
D11 DRQ5 N/C 
D12 DACK6 N/C 
D13 DRQ6 N/C 
D14 DACK7 N/C 
D15 DRQ7 N/C 
D16 +5V (2) — 
D17 MASTER N/C 
D18 GND (3) — 
D19 GND (3) — 

N/C = No Connection 

J8 —DB25 Connector 
J8 Connector Pin Signal Name 

1 N/C 
2 DIN  
3 CLK  
4 TMS_IN  
5 CTRL 
6 PROG 
7 N/C 
8 Connected to pin 11 and 12 
9 N/C 

10 N/C 
11 Connected to pin 8 and 12 
12 Connected to pin 8 and 11 
13 DONE 

J8 Connector Pin Signal Name 
14 N/C 
15 N/C 
16 N/C 
17 N/C 
18 N/C 
19 N/C 
20 GND (3) 
21 N/C 
22 N/C 
23 N/C 
24 N/C 
25 GND (3) 



 

Jacyl Technology, Inc.   www.jacyltechnology.com 
Document Number:  01001-0102  Page 7 of 10 

RP-3200 

RP-3200 Pin Definitions (continued) 

J7 Connector Pin Signal Name 

1 TDI— DIN 
2 TDO— D/P 
3 TCK— CLK 
4 TMS— PROG 
5 N/C 
6 N/C 
7 GND (3) 
8 VCC Select (5) 
9 N/C 
10 N/C 

J7— JTAG Connector 

J3 Connector 
Pin 

Pin Function Connected to 
CPLD Pin 

1 GND (3) — 
2 VCC Select (5) — 
3 I/O 39 
4 I/O 37 
5 I/O 36 
6 I/O 35 
7 I/O 34 
8 I/O 33 
9 I/O 32 
10 I/O 30 
11 I/O 29 
12 I/O 28 
13 I/O-GCK3 27 
14 I/O 25 
15 I/O 24 
16 I/O-GCK2 23 
17 GND (3) — 
18 VCC Select (5) — 
19 I/O 20 
20 I/O 19 
21 I/O 18 
22 I/O 17 
23 I/O 16 
24 I/O 15 
25 I/O 14 
26 I/O 13 
27 I/O 12 
28 I/O 11 
29 GND (3) — 
30 VCC Select (5) — 
31 I/O 10 
32 I/O 9 
33 I/O 8 
34 I/O 7 
35 I/O 6 
36 I/O— GTS2 4 
37 I/O — GTS1 3 
38 I/O— GTS4 2 
39 I/O— GTS3 1 
40 I/O— GSR 99 

N/C = No Connection 

J3— I/O Connector 

Pins 
Shorted 

Function 

1-2 CPLD Master CLK will be sourced from 
the PC104 Master CLK, J1-B20 

2-3 CPLD Master CLK will be sourced from 
the installed 50MHz Oscillator, Y1 

J4 — CPLD Master CLK Source Selection 

Pins 
Shorted 

Function 

1-2 CPLD VCCINT, J3 (I/O) , J8 (DB25), and 
J7 (JTAG) will be sourced by 5VDC 

2-3 CPLD VCCINT, J3 (I/O) , J8 (DB25), and 
J7 (JTAG) will be sourced by 3.3VDC 

J6 — Voltage Reference Source Selection 

Component Connected to CPLD Pin 

LED1 96 
LED2 97 
SW1 94 
SW2 95 

RP-3200 Board Level LED and Switch Connections 

Notes: 5.  This voltage is dependent upon the shorting of 
pins 1 and 2 or pins 2 and 3 on the J6 connector. 
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Connector Diagrams 
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Board Diagrams 
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All products and company names mentioned in this document may be the trademarks of their respective holders. 

While the information contained herein is believed to be accurate, such information is preliminary, and should not be relied upon for   
accuracy or completeness, and no representations or warranties of accuracy or completeness are made. 
 
All information contained in this document is subject to change without notice. The products described in this document are NOT intended 
for use in implantation or other life support applications or for use in automotive or aerospace products where malfunction may result in 
injury or death to persons. The information contained in this document does not affect or change Jacyl Technology, Inc., product         
specifications or warranties. Nothing in this document shall operate as an express or implied license to use the intellectual property rights 
of Jacyl Technology, Inc., or third parties. All information contained in this document was obtained in specific environments, and is    
presented for illustration only. The results obtained in other operating environments may vary. 
 
THE INFORMATION CONTAINED IN THIS DOCUMENT IS PROVIDED ON AN "AS IS" BASIS. In no event will Jacyl Technology, 
Inc., be liable for damages arising directly or indirectly from any use of the information contained in this document. 
 
Jacyl Technology, Inc. 
 
The Jacyl Technology, Inc., home page is www.jacyltechnology.com. 


