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HT6513
Mouse Controller

Features

* Low power dissipation

*  Use 32.768KHz crystal

* Crystal oscillator circuits on-chip

* 1200 baud rate serial output

*  Power directly from RS-232C without exter-
nal power supply

General Description

The HT6513 is a specially designed CMOS IC
for mouse control applications. Capable of driv-
ing up to 3 key-switches and 4 photo-couplers
directly into a standard RS-232C line, and it

Pin Assignment

\)

NC[] 1 16 [1 VDD
TESTO] 2 15 Y2

MS[] 3 14 @Y1
osci] 4 13 [@x2
osco 5 12 @ X1
RTSO 6 11 @L
RXD[] 7 10 O M
vss[] s 9 OR

HT6513B

* Three key-switches and four photo-couples
inputs

*  Key-in and key-release debounce interval 52 ms

*  The HT6513 can execute two different
outputs with any of the key-switch inputs

+  RXD with heavy NMOS output

can be operated without an external power sup-
ply. It is compatible with both Microsoft and
Mouse systems with false entries being pre-
vented by internal debounce circuits.
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HT6513
Block Diagram
VDD VSS
X1 Comparator i I
é% and Motion
Y2 Detector
TEST C Converter Command
Mode Select ::>
,\h Debounce ::> o Selee Data [ | Decoder |€ RS
R
Ms O
| \4
0sCl O Oscillator Timing I )
0SCO Op|  CGircut = Controf Data Output —— O RXD
Pin Description
Pin Name | 1/O Interngl Description
connection
When this pin is connected to VDD, then HT6513 is assigned
to operate under the microsoft mode only. If the pin is

MS | — connected to VSS, then HT6513 will operate under the mouse
system mode. If MS pin is “floating”, the HT6513 is on the
power on initiation mode.

TEST I Pull-Low For IC_ te_st only. The test pin must be connected to VSS, while
the chip is under normal usage.

OSCI | — Oscillator input pin

OSCO o — Oscillator output pin
The signal is sent by the mouse driver from the computer to
select the mode.

RTS | — The HT6513 replies with the selected mode to the RXD line
after the pulse signal of the RTS line. RXD will send out “CD"H
code under the microsoft mode.

There are 7 or 8 bits in each data byte. Using parallel-in and
NMOS serial-out circuit, the data bytes are shifted out from bit 0
RXD o Open Drain through the most significant bit. HT6513 will transmit the
P data when the status of the three key-switches or the state of
the horizontal counter or vertical counter change.
VSS | — Negative power supply
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HT6513
Pin Name | 1/O cc!gaee:;?;n Description
Three key-switches have seven different combinations in total.
R Both key-pressed and key-released signals will be sent
M | Pull-Low accompanied with horizontal and vertical state. The status of
L the key-switches, the values of horizontal or vertical counters
will be present at RXD and RXD. The debounce interval for
both key-press and key-release is 13ms.
X1 Four photo-couplers signals denote UP, DOWN, LEFT, and
X2 RIGHT state.
vi | — During the scaning period, as long as the photo-couplers
v2 change their states, the value of vertical or horizontal counter
will increase or decrease accordingly.
VDD | — Position power supply
Approximate Internal connection circuits
X1,X2,Y1,Y2
(Mechanicl mouse)
Internal system clock
et !3"";:2?' oscCl 0SCo
MB
N E—
RXD
RTS D—{>Oflr;terna| RXD %
signal Control signal

TEST
X2(Y2) Phase digital signa

X1(X2) Phase digital signal
LB
I P L
RB Power on reset —{ CLK ‘|

VCC

J

MS

]

Mode control

I (Optomedchanical mouse)

vCC
X1 +
X2 4R Phase
Y1 Ro _ digital
Y2 signal
Rp R
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X1/X2/Y1/Y2 Input pin I/V curve (optomechanical mouse)

\
A

Vce

------ » RU/RD

1/5 Vee

------- > RL

Absolute Maximum Ratings

Supply Voltage .........ccccevveeeeeecninnnn. -0.3Vto 7V Storage Temperature................. -50°C to 125°C
Input Voltage............cc.... Vss—0.3V to Vpp+0.3 Operating Temperature............... —20°C to 75°C
D.C. Characteristics (Ta=25°C)
Test condition . .
Symbol Parameter Min. | Typ. | Max. | Unit
VpD Condition
VbD Operating voltage — — 4.0 51 6.1 \%
Ibp Operating current 5.6V | No load — 400 760 MA
ViL X1,X2,Y1,Y2 Input low voltage | 5.6V — 0 — 1.1 \Y
X1,X2,Y1,Y2
ViH Input high voltage 56V T 18 ) — 56 v
ViL1 Input low voltage, other pin 5.6V — 0 — 1 \%
ViH1 Input high voltage, other pin 5.6V — 35 — 5.6 \Y
loL RXD output sink current 5.6V | VoL=0.56V 35 6 — mA
VoH RXD high-level output voltage — — — — 16 \Y
RpL Pull-low resistance 5.6V L, M, R 65 — 200 KQ
key-switches
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A.C. Characteristics (Ta=25°C)
Test Condition i i
Symbol Parameter — Min. | Typ. | Max. | Unit
VbpDp Condition

fsys System Clock 5.6V | Crystal Oscillator 30.8 [32.768 | 34.2 | KHz

fo Photo-Couple input 5 6V - . o 8.2 KHz
frequency

fn Photo-Couple operation 5 6V - 0 o 8 KHz
frequency

tkp Key debounce 5.6V — — 52 — ms

- . mouse system . .

tms Transmission time 5.6V (1200 bps) 41.3 ms

tmi Transmission time 5.6V | microsoft (1200 bps) — 24.8 — ms

ts Start bit time 5.6V | (1200 bps) — 0.85 — ms

to Data bit time 5.6V | (1200 bps) — 0.82 — ms

tp Stop bit time 5.6V | (1200 bps) — 0.82 — ms
Mode code delay

trD Time (fsys=32.768KHz) 5.6V | (1200 bps) 11.9 — 14 ms
Rising edge

tR crossed width 5.6V - 31 - - HS
Falling edge

te crossed width 5.6V - 31 - - HS
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Function Descriptions

Mouse system mode

Any change of state of the mouse key-switches
or photo-couplers will be detected by the
HT6513 and transmitted over the RS-232C.
The mouse system protocol will send five words
at a 1200 baud rate with each word containing
10 bits, one start bit, one stop bit and eight data
bits. The first, second and third words corre-

Output word format:

spond to key switch-status, horizontal counter
and vertical counter respectively. The auto-
speed sensing circuits ensure detection of
higher mouse speeds resulting in the use of the
4th and 5th words for extra horizontal and ver-
tical overflow counts respectively. For lower
mouse speeds the 4th and 5th words remain at
zero.

) Mouse system word structures
Bit No.
7 6 5 4 3 2 1 0
1st word 1 0 0 0 0 L M’ R’
2nd word H7 H6 H5 H4 H3 H2 H1 HO
3rd word V7 V6 V5 V4 V3 V2 Vi VO
4th word EH7 EH6 EH5 EH4 EH3 EH2 EH1 EHO
5th word EV7 EV6 EV5 EV4 EV3 EV2 EVi1 EVO

": denotes complement
HO~H7: The values of horizontal counter.
VO0~V7: The values of vertical counter.

EHO~EH7: The values of extra horizontal counter.

EVO~EV7: The values of extra vertical counter.

Microsoft system mode

In the microsoft mode only 3 words are trans-
mitted with each word divided into one start
bit, seven data bits and two stop bits. Note that
only 2 switch operation is available with the
“M” switch being redundant in this mode. The
“L” and “R” switch status together with the two
most significant bits of both vertical and hori-
zontal counters are transferred in this first
word. The second and third word represent the
horizontal and vertical counters respectively.
Note that this vertical data is recorded in 2's
complement format.

Output word format:

Bit | Mouse system word structures
No. | g |5 |4 3| 211]0
ISty L R |vr|ve HT|He
word
2nd | o ' i5  H4 | H3 | H2 | H1 | HO
word
3rd 1 o lvs | var | va | v | vi | vor
word

23rd Oct '96



HDLTEK#

HT6513
Timing Diagrams
Word structure
Mouse RXD
1st word 2ndword  3rd word 4th word 5th word
Microsoft RXD 1st word 2nd word 3rd word
Key output
Key in/release —
Mouse RXD
j&—— Tms —»| [—— Tms —>
Microsoft RXD
1 2 3
l«—Tmi —p |—Tmi —p
Bit Structure
Mouse
RXD LINE ol 1| 2| 3| 4| 5| & 7 | o] 1]
Data bit no . Ts| Td| Td| Td| Td| Td| Td| Td| Td| 1p
Microsoft
RXD LINE ol 1| 2| 3| 4| 5| 6 ol 1
Data bit no. Ts| Td| Td| Td| Td| Td| Td| Td| 1p | Tp
Mode select timing
Microsoft system
RTS |
RXD
j— —>
"CD" code "CD" code
I N R L
Reset code "CD"
Bit no.. ITSjof1]2[3]4]5]6]|Tp|Tpl
Photo — coupler crossed width
X1 (Y1) - | [
X2 (Y2) S I
T T
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Application Circuit

RXD output
- SG |
g e wlel by,
2 Y2 15 ¥
—={ TEST "—>|
~~—3lus 14 ,'ﬁ
41 oscl v )
327685 _| 13 ’_>| 5
Hz==5] 5sco X2 r
- VSS 7l =6 “ 12 ’_>| ’Pj r A 7D 5.1V
|4.7Ksz 11
81 vss e 3009§ Y77 100F
M |—0 o
6 9 ol
[RTS ANV RTS R —0 o—
3Ma
HT6513B
TXD

The RXD pin is NMOS open drain output.
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