V)

YAMAHA L.

VBE36

(PCDC)

# OUTLINE
The PCDC (Panel Display & CRT Display Controller) is a display controller that has the
two functions: (1) the display control of a high-capacity flat-panel display (hereafter referred
to as a “Panel”) and (2) the display control of a raster-scan type CRT. By merely performing
initialization, however, even the Panel can be used without changing the software for conventional
CRTs, enabling the simple system configuration of a handheld or portable computer which uses
the Panel. (If so required, the PCDC can also be used to switch the display monitor between

a CRT and a Panel.)

The PCDC is compatible with the CGA (Color Graphics Adapter), MDA (Monochrome
Display Adapter), and HGC (Hercules Graphics Card), all for IBM PC application. In case
the software and hardware for connecting a regular monitor come as a pair, the PCDC offers
compatibility without requiring software changes (initialization is also unnecessary). Even in
case of connecting different monitors, initialization will only be performed once at Power
Start-Up, then compatibility will be available without requiring any software changes. It is thus
possible, for example, to run CGA software using an IBM monochrome monitor and the Panel.

(A gray scaling/hatching display can be used with a monochrome monitor.)

Because the PCDC has the display capacity of the IBM PC as well as numerous other ex-
pansion functions, including Kanji display, Color Palette, and the capability to simultaneously

display up to 256 colors, a high-performance display system can be easily configured.

YAMAHA CORPO RATION V6366 CATALOG

CATALOG No.:LSI-2163662
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B FEATURES

All functions of MC6845 are built in (excluding the Interlacing & Video Mode and the Skew
function).

In addition to a CRT or LCD, a EL and Plasma Display can also be connected.

A 640 by 400 PEL Panel can be driven (a 720 by 350 PEL Panel can also be driven).
A one-screen Panel or two-screen Panel (split into top and bottom halves) can be used.
A two-screen panel allows, at a maximum duty, display of up to 512 lines (1/256).
Selection of 1-, 2-, 4- or 8-bit parallel transmission of data to the Panel.

A gray scaling/hatching display can be used with the Panel or a monochrome monitor.

IBM PC software for 640 by 200 PELs can be directly displayed on a 640 by 400 PEL screen.
(An 8 by 16 character font can be used, and can be displayed even in Double Scan Mode.)

In addition to the standard IBM PC Graphics Modes, a variety of other Graphics Modes
are provided: 320 by 200 PELs x 16 or 256 colors, 320 by 400 PELs x 4 or 16 colors, 640
by 200 PELs x 4 or 16 colors, 640 by 400 PELS x 4 colors, 640 by 350 PELs x 16 colors,
and so on.

A Protect Bit is provided for software protection.

An SRAM or DRAM can be used as the VRAM. (Because the timing for display and the
CPU are separate, the CPU can access VRAM at any time (without awaiting the retrace-
timing.))

Built-in interface for the Light Pen

With a linear RGB monitor, 16 out of 512 colors can be simultaneously displayed.
With an EGA monitor, 16 out of 64 colors can be simultaneously displayed.

A Color Lookup Table can even be used with an IBM color monitor.

A Standby function is provided to conserve power dissipation.

Kaniji display capacity of 16 by 16, 24 by 24 or 32 by 32 “PELs” (picture elements or pixels).
(Attributes can also be used).

The font configuration can be selected. Horizontal: 6,7, 8,9, 10, or [8 x integer] PELs (capable
of a mixed display of half-width and full-width text); Vertical: 1 to 32 PELs.

Capable of smooth scrolling and (in Interlace Mode only) external synchronization

Simultaneous display capability with an IBM color monitor and a one-screen LCD of 640
x 200.

CMOS, 5V power supply, 100-pin QFP or 84-pin PLCC

2
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@ BLOCK DIAGRAM
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m DESCRIPTION OF TERMINAL FUNCTIONS

Signal Name 110 Terminal Functions
Ao |
§ Address for 1/0 register selection. Ac is also used for selecting the high or low byte.
A3 1
CDo 110
§ Data Bus for the CPU
CD7 170
MEMRDY (o] Read/Write Ready signal for the Memory ('0: Wait)
MEMW I Controls writing to Memory
MEMR | Controls reading from Memory
oW I Controls writing to the I/0 registers
IOR I Controls reading from the 1/0 registers
IOSEL 1 Enable signal to the 1/0 Register D and E {'0": Enable)
RESET I Reset signal
LSW | Light Pen Switch signal (At RESET, specifies an 8- or 16-bit Data Bus for VRAM)
LDT I Light Pen Detection signal (At RESET, specifies VRAM from SRAM or DRAM)
X1 | o i
Xo o > For X’'tal oscillation or external clock input
BDIR o] Direction contro! of the bi-direction buffer for the CPU Data Bus
RAo o]
f Raster Address
RAs3 (o]
RA4 Mo} Raster Address or AC Conversion signal (At RESET, specifies the Hercules or CGA Mode)
RDo 110
f Data bus for VRAM (Low side)
RD7 110
RDs 170
j Data bus for VRAM (High side)
RD1s 110
EC (o} Transmission control for the RD Bus of Character Font Data
OE O Output control {(for SRAM)
CCL (o} Latch clock for character codes
WE (o} Controls writing of VRAM
XA 0 CPU-related timing for VRAM
Vss | > oV
Vss I
Vpo I ) +5v
Voo |

4
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Signal Name 110 Terminatl Functions

ADo/XR (0] 3 CPU RAS Address timing for DRAM

AD1/XC o) CPU CAS Address timing for DRAM

AD2/RAS o] RAS for DRAM

AD3/CAS o CAS for DRAM

AD4 0

ADs/ADa Q )

ADs/AD1 (0]

AD7/AD2 (o] | Addresses of

. ADs/AD3 O SRAM | Addresses of

ADs/AD4 (0] DRAM

AD10/ADs O

AD11/ADs (e}

AD12/AD7 0O )

AD13 0

AD14 O

AD1s/GPE (o] 7/ Also, OR output of Bits 0 and 1 of the Control Register in Hercules Mode
LDa 0 DB Primary B Bo ) LDs W
LDs (o] DG | for IBM color Primary G for B LDs
LDs (o] DR monitor Primary R EGA Bz LDs
LD7 O Di Secondary G ) Go LD7

—_— t monitor
LDo 0 BFP - « | for linear LDo
LD1 0] G [ RGB monitor LD1 | for
LDz (0] Secondary R Gz LDz | Panel
LD3 O Video Secondary B Ro LDs3
BLA (o] BLANK - R+ HSY
BST o] Color Burst “«— Rz J SCK
csyY 0 Composite Sync — « vsY
HSY o ?;;éztw?rgﬁLation < < (ECK)
Vertical

vsY 0 synchronization < <
ES_Y‘ o L(;rniztl'imilation

B 9945524 0001700 901 ==
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B PIN ASSIGNMENT

(1) 100pin QFP

YB8828228388228933{38¢5555F555RZAX
G RINIIORIRNYNE ™ 3530 5 @ oI 3w - o s w m —
(NC) 34 \IDOCCL
o7 3 99 (NC)
RESET 33 98 EC
RDo 34 97 X,
RD, 35 96 X,
(NC) 36 95 (NC)
RD, 37 94 Vs
RO, 38 93 ADo/XR
RD( 39 92 AD,/XC
Voo 40 100pin QFP (Top View) 91 AD/RAS
RDs a1 90 Voo
RDg a2 89 AD,/CAS
RD, 43 88 AD,
Vss 44 87 ADy/AD,
(NC) 45 86 (NC)
Ao 48 85 AD./AD,
A 27 84 AD,/AD,
Az 48 83 AD,/AD,
(NC) 49 82 ADy/AD,
A 50 81 (NC)
CEBLRELELELBTRBLRFIISBITI SIS IRE S
$3EgS888888=888ZFPFRREE585882585853
- e T =e 32577 %53
< = o2
(2) 84pin PLCC
83883384935 8855555556H
L8 I3INPERIRIIISSTE I oo o N
RDW 33 3
RDs 34 10 XA
SW 35 9 cCL
T 3 8 EC
RESET 37 7 X
RD, 38 6 X
RD, 39 5 Ve
RD; 40 4 AD/XR
RD, 41 3 AD/XC
RD, 42 ! 2 AD:/RES
Voo " 84pin PLCC (Top View) -
RD, a4 84 AD,/CAS
RD, 45 83 AD,
RD, 46 82 AD,/AD,
Vss a7 81 AD/AD,
Ao 48 80 AD;/AD;
A, 43 79 ADs/AD;
A 50 78 ADy/AD,
Ay 5| 77 ADw/ADs
I0R 52 76 AD,/ADs
1ow 53 75 ADy2/AD;
CaAHLLLET3IRIT T IIIR
5185888888882 2REEEERBEE
AT T N S
2 &

6
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V6366 VAMARA

B ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Item Symbit Min. Max. Unit
Supply voltage Voo —0.3 +7.0 \")
Input voltage Vi —0.3 Voo+0.3 A
Output voltage Vo -03 Voo+0.3 \Y)
Operating temperature Top 0 +70 °C
Storage temperature Tsta —50 +125 °C

(Based on the reference voltage of Vss=0.0V)

Recommended Condition for Use

Supply voltage: +5V+5% (based on Vss=0.0V)
Operating temperature:  0~70°C

DC Characteristics (VDD =5V 5%, TOP =0~70°C)

Item Symbol Condition Min. Max. Unit
High-level output voltage (for TTL driving) Von lon= —0.4mA 2.7 \
Low-leve! output voltage (for TTL driving) VoL lo,=0.8mA 0.4 A
High-level output voltage (for CMOS driving) | Vo |lon| < 10pA Voo—0.4 \
Low-level output voltage (for CMOS driving) Voi JloL| < 10pA 0.4 Y
High-level input voltage Vix 2.2 \Y)
Low-level input voltage ViL 0.8 A2
Input leak current o —-10 10 pA
OFF status leak current Iz -10 10 pA
Power current (during normal operation) lop 70 mA
Power current (during Standby) lop 10 mA

NOTE: ILZ applies while the CDO-CD7, RD0O-RD15, X2, RA4, or ESY pins are in input status or while the
ADO/XR ~ AD15/GPE or MEMRDY pins are in high-impedance status.

B 9945524 0001702 784 HE
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ARIARA V6366

B SYSTEM CONFIGURATIONS

(1) Use of SRAM (For 16-Bit Bus, CGA)

R =
Address T D — § <
—l 5 % K x B bit SRAM
3
A3 XA = < 2
DEC ° g18 2
108EL AD
Ao
+ o 1ow .
1OR
CPU
RO8-15
+ Jo—n MEMW OE

Address
WE
SRAM o€

+ MEMR L—

MEMRADY 8K x 8 bit SRAM
=
RESET ceL E
Data cp ADo-7 1
PCDC
ecb»{oe
. Latch x Latch
LSwW CK
C———: ot
Light Pen
Character o« Latch
Font
ROM
8 ]5 LabophA T——-———
Sl O T >

%

To Monitor

(2) Use of DRAM (For 8-Bit Bus, Hercules)

Address ?
DEC —
L Ao XR ¥ 2 3
T 10SEL X h < 64K x 4 bit
. £ ¥ 28, & |oramx2
EDYE g2 (2 2
+ ow GPE
i
cPy * we [>o—
AAs
@—» MEMW CAS
RDo-7
c MEMA ccL
RO
MEMRDY oK Latch
AESET = B o
Data co Latch
cK
PCDC
sw o
P— _ K
C—: Lot Latch
Light Pen
Character
Font DEC
ROM
Bl3arazm —T [
Jlm o0 X >

7

To Monitor
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B PACKAGE OUTLINES

(1) 100pin QFP

2480X040

|
1 , 20.00%0.30
| |80 5

0.15X0.05
1 (LEAD THICKNESS)

81 1 3 50

14 00+0.30
18.80+0.40

100 3t |
gl -
ElS _ 1
25 ! 30
o] w
¥ P—065TYP 030%0 10

o
<
s
un
o
~ (2.40)
J o-15"
. L
T2
r f
Qo 1.20%0.20
O'D
Z
+l
O =
Nu
(o]
UNIT mm
(2) 84pin PLCC
74 54 _
oooomoaonn
759 53
q
g
d
g
d
q o o]
d 0 %
: 2 g
d + +
1410 : AR
! d b N
2 b b o
h N 1)
g ;
;
E o]
i
Q Ilg 033
© N
o WOUOOUU I
et 12 32
g 28.29+0.30
~
5 30.23+0.40
™ ¥
©
<t

b P 1.27TYP

J

(28.20)

_@mmmﬁ$mmmﬁ

] ——L—- 0.43TYP
.

UNIT mm
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The specifications of this product are subject to improvement changes without prior notice.

— N —YAMAHA CORPORATION——-
AGENEY ——YAMAHA CORPORATION——
Address inquiries to:
Semi-conductor Sales Department
MHead Office 203, Matsunokijima, Toyooka-mura,
Iwata-gun, Shizuoka-ken, 438-01
Electronic Equipment business section
Tel. 0539-62-4918  Fax. 0539-62-5054
B Tokyo Office  2-17-11, Takanawa, Minato-ku,
Tokyo, 108
Tel. 03-5488-5431 Fax. 03-5488-5088
WOsaka Office  3-12-9, Minami Senba, Chuo-ku,
Osaka City, Osaka, 542
Shinsaibashi Plaza Bidg. 4F
Tel. 06-252-7980 Fax. 06-252-5615
BUS.A Office  YAMAHA Systems Technology.
100 Century Center Court, San Jose, CA95112
Tel. 408-467-2300  Fax. 408-437-8791
\_ _/
10 Copying prohibited © 1987 YAMAHA CORPORATION 0.3K-0305 @ Printed in Japan 87.1
BN 9945524 0001705 493 WA \o 46755
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