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Visual Index – Quick Reference 
 
For the convenience of the user, a copy of the Visual Index has been provided with direct 
links to connector and jumper configuration data. 
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1 General Information

1.1 Features

n Based on Cir rus Logic GD5420  Su per VGA Con trol ler Chip
n 100% Hard ware com pati ble with IBM VGA dis play stan dards
n In dus try Stan dard VGA BIOS
n PC/104 Stan dard stack through mod ule
n Up to 1Mb Dis play mem ory Sup ported
n 16- Bit PC/104 I/O Op tion
n VESA Com pli ant Pass through Fea ture Con nec tor
n 132 col umn Text mode sup port
n Ex tended SVGA modes through 1024 X 768 and 256 Col ors with 1MB in stalled.
n On Board EE PROM stores moni tor in for ma tion.

1.2 General Description

The PCM- VGA is a high reso lu tion, Su per VGA PC/104 video dis play mod ule that pro -
vides low cost stan dard VGA with the ca pa bil ity of ex tended Su per VGA modes of up to
1024 X 768 with 256 col ors. The PCM- VGA is based on the Cir rus Logic GD5420 Chip
which is the lat est in a long line of suc cess ful VGA con trol lers. This ex pe ri ence pro vides
the bene fit of a highly com pati ble prod uct with a wealth of SVGA driv ers for all of the
most popu lar ap pli ca tions.

950925 OPERATIONS MANUAL PCM-VGA Page 1-1



1.3 Specifications

1.3.1 Electrical

Bus In ter face : PC/104 8- Bit
 PC/104 16- Bit (op tional)

VCC: +5v +- 5% @ 250mA with 256K RAM.

1.3.2 Mechanical

Di men sions: 3.6" x 3.8" X 0.6"

PC- Board : FR-4 ep oxy glass with 2 sig nal lay ers and 2 power planes with com po nent 
                                      leg end, and plated through holes.

Jump ers : 0.025" square posts on 0.10" cen ters.

1.3.3 Connectors :

 Ana log VGA :     DB15F
 
Fea ture Con nec tor : 26 Pin RN type IDH- 26- LP

1.3.4 Environmental

Op er at ing Tem pera ture : -40° to +85° C

Non- Condensing Hu mid ity : 5 to 95%
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2 PCM-VGA Technical Reference

2.1 Introduction

This sec tion of the man ual pro vides in for ma tion re gard ing in stal la tion and con figu -
ra tion of the PCM- VGA mod ule. Ques tions or prob lems us ing the PCM- VGA board
should be ad dressed to the Win Sys tems Tech ni cal Sup port de part ment at (817) 274-
 7553 be tween 8:00AM and 5:00PM Cen tral time. Al ter nately as sis tance can be ob tained
via FAX at (817) 548- 1358.

2.1.1 Installation

The PCM- VGA mod ule con forms to the PC/104 stan dard for a stack through mod ule
and may be placed in any po si tion in the stack. Any user con figu ra tion jump er ing should
be ac com plished prior to in stal la tion, as the jumper posts may not be ac ces si ble if in -
stalled be tween other mod ules.

2.2 8/16-Bit Bus Selection

The PCM- VGA may be used in PC/104 bus sys tems util iz ing ei ther 8- bit or 16- bit ac -
cesses to the VRAM ar ray. An op tional con nec tor at J7 is in stalled for con nec tion to a
PC/104 16- Bit sys tem. This op tion is not re quired for con nec tion to a 16- bit sys tem but
may re sult in im proved video through put if in stalled and en abled. To en able the 16- Bit
func tion al ity J4 must be jumpered for 16- bit op era tion as shown above.
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2.3 Interrupt Routing

The PCM- VGA is ca pa ble of gen er at ing a re trace in ter rupt com pati ble with EGA sys -
tems. This in ter rupt is not used with VGA soft ware but is pro vided only for com pati bil ity
with EGA soft ware re quir ing it or for user soft ware. When used for EGA com pati bil ity J5
is jumpered 1-2. Al ter nate in ter rupt rout ing op tions can be made us ing the fol low ing dia -
gram as a guide.

2.4 Wait State Control

In or der to fur ther im prove video re sponse time, pins 1-2 on J3 may be jumpered to
en able the “0 wait state mode” this mode when en abled will al lows 0 wait state Dis play
mem ory writes if the in ter nal write buffer is not full and 0 wait state BIOS ROM reads if
en abled by an in ter nal reg is ter. This po si tion is un jumpered from the fac tory and it is the 
re spon si bil ity of the user to de ter mine if ena bling this op tion will re sult in a rea son able
per form ance in crease with out a sig nifi cant deg ra da tion in re li abil ity. Most CPU boards
al low SHAD OW ING of the BIOS ROM into sys tem RAM which will be many times faster
than even the “0 wait state” op tion, and the on- board write ahead FIFO causes most video 
dis play writes to be exe cuted with mini mal de lay.
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2.5 Supported Video Modes

The ac tual video modes avail able are de pend ent on the amount of RAM in stalled on
the video mod ule and the ca pa bil ity of the at tached moni tor. Run ning the op tional
CLmode util ity al lows de ter mi na tion of al low able modes and moni tor us abil ity. There is
a moni tor com pati bil ity chart also pro vided in Ap pen dix A. The fol low ing ta ble de fines
the vari ous modes avail able and the mem ory re quire ment for each.
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Video
Mode

Screen 
For mat

No.of
Col ors

Dis play
Mode

Char.
Cell

Pixel
Freq.
Mhz.

Ho riz.
Freq.
kHz

Vert.
Freq.
Hz.

Mem ory
Re quired

0,1 360 X 400 16/256K Text 9 X 16 14 31.5 70 256KB
2,3 720 X 400 16/256K Text 9 X 16 28 31.5 70 256KB
4,5 320 X 200 4/256K Graph ics 8 X 8 12.5 31.5 70 256KB
6 640 X 200 2/256K Graph ics 8 X 8 25 31.5 70 256KB
7 720 X 400 Mono Text 9 X 16 28 31.5 70 256KB
D 320 X 200 16/256K Graph ics 8 X 8 12.5 31.5 70 256KB
E 640 x 200 16/256K Graph ics 8 X 14 25 31.5 70 256KB
F 640 X 350 Mono Graph ics 8 X 14 25 31.5 70 256KB
10 640 X 350 16/256K Graph ics 8 X 14 25 31.5 70 256KB
11 640 x 480 2/256K Graph ics 8 X 16 25 31.5 60 256KB
12 640 X 480 16/256K Graph ics 8 X 16 25 31.5 60 256KB

12+ 640 X 480 16/256K Graph ics 8 X 16 31.5 37.9 72 256KB
13 320 X 200 256/256K Graph ics 8 X 8 12.5 31.5 70 256KB
14 1056 X 400 16/256K Text 8 X 16 41.5 31.5 70 256KB
54 1056 X 350 16/256K Text 8 X 8 41.5 31.5 70 256KB
55 1056 X 350 16/256K Text 8 X 14 41.5 31.5 70 256KB

58,6A 800 X 600 16/256K Graph ics 8 X 16 36/40/50 35.2/37.8
48.1 56/60/72 256KB

5C 800 X 600 256/256K Graph ics 8 X 16 36/40/50 35.2/37.9
48.1 56/60/72 512KB

5D 1024 X 768 16/256K Graph ics 8 X 16 65/75/77 48.3/56
58 60/70/72 512KB

5F 640 X 480 256/256K Graph ics 8 X 16 25/31.5 31.5/37.9 70/72 512KB
60 1024 X 768 256/256K Graph ics 8 X 16 65/75/77 48.3/56/58 60/70/72 1Meg
64 640 X 480 64K Graph ics - 25/31.5 31.5/37.9 60/72 1Meg
66 640 X 480 32K Graph ics - 25/31.5 31.5/37.9 60/72 1 Meg
6F 320 X 200 64K Graph ics 8 X 8 12.5 31.5 70 256K



2.6 Video Connector Pin Definitions

The PCM VGA ter mi nates in a stan dard 15- Pin D- Shell con nec tor suit able for con nec -
tion to an ANA LOG VGA or ANA LOG Multi- Sync moni tor ca pa ble of dis play ing the de -
sired video mode(s). In no case will Win Sys tems or Cir rus Logic be li able for dam age to
moni tors due to in cor rect con nec tion or us age. The pin defi ni tions for the Video con nec -
tor J2 are show be low.

2.7 VESA Feature Connector Pin Definitions

J1 pro vides a VESA- compliant VGA pass through con nec tor for trans fer ring pixel
data to or from the in ter nal video DAC. The 13 pin 2 row con nec tor is a less costly al ter -
na tive than the IBM ver sion, which re quires a plated fin ger card- edge con nec tor. The pin
defi ni tions for the J1 fea ture con nec tor are shown be low:
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Pin Sig nal Mono chrome Color
1 Red No Pin Red
2 Green Mono Dots Green
3 Blue No Pin Blue
4 Re served No Pin No Pin
5 Digi tal Gnd Self Test Self Test
6 Red Re turn Key Pin Red Re turn
7 Green Re turn Mono Re turn Green Re turn
8 Blue Re turn No Pin Blue Re turn
9 Plug No Pin No Pin
10 Digi tal Gnd Digi tal Gnd Digi tal Gnd
11 Re served No Pin Digi tal Gnd
12 Re served Digi tal Gnd No Pin
13 Hori zon tal Sync Hori zon tal Sync  Hori zon tal Sync
14 Ver ti cal Sync Ver ti cal Sync Ver ti cal Sync
15 Re served No Pin No Pin

GND
GND
GND

EVIDEO
ESYNC
EDCLK

N/C
GND
GND
GND
GND
N/C
N/C

 1   o   o  2
 3   o   o  4
 5   o   o  6
 7   o   o  8
 9   o   o  10
 11 o   o  12
 13 o   o  14
 15 o   o  16
 17 o   o  18
 19 o   o  20
 21 o   o  22
 23 o   o  24
 25 o   o  26

P0 
P1
P2
P3
P4
P5
P6
P7
DCLK
BLANK
HSYNC
VSYNC
GND

J1



2.8 PC/104 Pin Definitions

The PCM- VGA ad heres to the PC/104 stan dard for me chani cal and elec tri cal con nec -
tion. The PC/104 bus is ba si cally a re defi ni tion of the popu lar ISA PC bus stan dard. Like
the ISA bus, PC/104 en com passes 1 or 2 con nec tors de pend ing on whether 16- bit sup -
port, 24- bit ad dress sup port, or ad di tional in ter rupt lines are re quired. The pin defi ni -
tions for the pri mary and aux il iary PC/104 con nec tors J6 and J7 re spec tively are shown
be low :
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GND
RESET
+5V
IRQ2
-5V
DRQ2
-12V
0WS
+12V
GND
SMEMW
SMEMR
IOW
IOR
DACK3
DRQ3
DACK1
DRQ1
DACK0
CLK
IRQ7
IRQ6
IRQ5
IRQ4
IRQ3
DACK2
T/C
BALE
+5V
OSC
GND
GND

IOCHK
SD7
SD6
SD5
SD4
SD3
SD2
SD1
SD0
IOCHRDY
AEN
SA19
SA18
SA17
SA16
SA15
SA14
SA13
SA12
SA11
SA10
SA9
SA8
SA7
SA6
SA5
SA4
SA3
SA2
SA1
SA0
GND

  D0   o     o   C0
  D1   o     o   C1
  D2   o     o   C2
  D3   o     o   C3
  D4   o     o   C4
  D5   o     o   C5
  D6   o     o   C6
  D7   o     o   C7
  D8   o     o   C8
  D9   o     o   C9
  D10 o     o   C10
  D11 o     o   C11
  D12 o     o   C12
  D13 o     o   C13
  D14 o     o   C14
  D15 o     o   C15
  D16 o     o   C16
  D17 o     o   C17
  D18 o     o   C18
  D19 o     o   C19

GND
SBHE
LA23
LA22
LA21
LA20
LA19
LA18
LA17
MEMR
MEMW
SD8
SD9
SD10
SD11
SD12
SD13
SD14
SD15
KEY

GND
MEMCS16
IOCS16
IRQ10
IRQ11
IRQ12
IRQ15
IRQ14
DACK0
DRQ0
DACK5
DRQ5
DACK6
DRQ6
DACK7
DRQ7
+5V
MASTER
GND
GND

J7 J6

 A1   o     o   B1
 A2   o     o   B2
 A3   o     o   B3
 A4   o     o   B4
 A5   o     o   B5
 A6   o     o   B6
 A7   o     o   B7
 A8   o     o   B8
 A9   o     o   B9
 A10 o     o B10
 A11 o     o B11
 A12 o     o B12
 A13 o     o B13
 A14 o     o B14
 A15 o     o B15
 A16 o     o B16
 A17 o     o B17
 A18 o     o B18
 A19 o     o B19
 A20 o     o B20
 A21 o     o B21
 A22 o     o B22
 A23 o     o B23
 A24 o     o B24
 A25 o     o B25
 A26 o     o B26
 A27 o     o B27
 A28 o     o B28
 A29 o     o B29
 A30 o     o B30
 A31 o     o B31
 A32 o     o B32



3 APPENDIX A

PCM- VGA MONI TOR COM PATI BIL ITY CHART
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Moni tor
Type Ex am ples

Hori zon tal
Fre quency

(kHz)

Ver ti cal
Fre quency (Hz)

Dis play
Reso lu tions

0
IBM 8512

8513
8503

31.5 60 or 70 640 X 480

1 IBM 8514
8515

31.5
35.5

60 or 70
43.5 in ter laced

640 X 480
1024 X 768

2 NEC 2A 31.5
35.2

60 or 70
56

640 X 480
800 X 600

3 NEC II
31.5
35.2
37.8

60 or 70
56

43.5 in ter laced

640 X 480
800 X 600

1024 X 768

4 NEC 3D
31.5
37.8
37.8

60 or 70
60

43.5 in ter laced

640 X 480
800 X 600

1024 X 768

5

Sony CPD- 1304
NEC 3FGx

Nanao 9065S,
9070U

31.5
48.0
48.0
48.0

60 or 70
72
60

43.5  in ter laced

640 X 480
800 X 600

1024 X 768
1280 X 1024

6

NEC 4D
4FG

Nanao
T240i

31.5
48.0
56.0
48.0

60 or 70
72
72

43.5 in ter laced

640 X 480
800 X 600

1024 X 768
1280 X 1024

7

NEC 5D
5FG, 6FG

Nanao
T550i,
T560i,
T660i,
F550i,
F570i

31.5
48.0
58.3
48.0

60 or 70
72
72

43.5  in ter laced

640 X 480
800 X 600

1024 X 768
1280 X 1024
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WARRANTY 
 
WinSystems warrants that for a period of two (2) years from the date of shipment any Products and Software 
purchased or licensed hereunder which have been developed or manufactured by WinSystems shall be free of any 
material defects and shall perform substantially in accordance with WinSystems' specifications therefore. With 
respect to any Products or Software purchased or licensed hereunder which have been developed or manufactured 
by others, WinSystems shall transfer and assign to Customer any warranty of such manufacturer or developer held 
by WinSystems, provided that the warranty, if any, may be assigned. The sole obligation of WinSystems for any 
breach of warranty contained herein shall be, at its option, either (i) to repair or replace at its expense any materially 
defective Products or Software, or (ii) to take back such Products and Software and refund the Customer the 
purchase price and any license fees paid for the same. Customer shall pay all freight, duty, broker's fees, insurance 
changes and other fees and charges for the return of any Products or Software to WinSystems under this warranty. 
WinSystems shall pay freight and insurance charges for any repaired or replaced Products or Software thereafter 
delivered to Customer within the United States. All fees and costs for shipment outside of the United States shall be 
paid by Customer. The foregoing warranty shall not apply to any Products or Software which have been subject to 
abuse, misuse, vandalism, accidents, alteration, neglect, unauthorized repair or improper installations. 
 
THERE ARE NO WARRANTIES BY WINSYSTEMS EXCEPT AS STATED HEREIN. THERE ARE NO 
OTHER WARRANTIES EXPRESS OR IMPLIED INCLUDING, BUT NOT LIMITED TO, THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, IN NO 
EVENT SHALL WINSYSTEMS BE LIABLE FOR CONSEQUENTIAL, INCIDENTAL, OR SPECIAL 
DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS OF DATA, PROFITS OR 
GOODWILL. WINSYSTEMS' MAXIMUM LIABILITY FOR ANY BREACH OF THIS AGREEMENT OR 
OTHER CLAIM RELATED TO ANY PRODUCTS, SOFTWARE, OR THE SUBJECT MATTER 
HEREOF, SHALL NOT EXCEED THE PURCHASE PRICE OR LICENSE FEE PAID BY CUSTOMER 
TO WINSYSTEMS FOR THE PRODUCTS OR SOFTWARE OR PORTION THEREOF TO WHICH 
SUCH BREACH OR CLAIM PERTAINS. 
 
WARRANTY SERVICE 
 
All products returned to WinSystems must be assigned a Return Material Authorization (RMA) number. To obtain 
this number, please call or FAX WinSystems' factory in Arlington, Texas and provide the following information: 
 1. Description and quantity of the product(s) to be returned including its serial number. 
 2. Reason for the return. 
 3. Invoice number and date of purchase (if available), and original purchase order number. 
 4. Name, address, telephone and FAX number of the person making the request. 
 5. Do not debit WinSystems for the repair. WinSystems does not authorize debits. 
After the RMA number is issued, please return the products promptly. Make sure the RMA number is visible on the 
outside of the shipping package. 
 
The customer must send the product freight prepaid and insured. The product must be enclosed in an anti-static bag 
to protect it from damage caused by static electricity. Each bag must be completely sealed. Packing material must 
separate each unit returned and placed as a cushion between the unit(s) and the sides and top of the shipping 
container. WinSystems is not responsible for any damage to the product due to inadequate packaging or static 
electricity. 
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