HOLTEK

HT6515
Mouse Controller

Features

* Supports optomechanical (HT6515A/B
/C/F) or Mechanical (HT6515D) mouse
Plug and Play compatible

Fit a defined Windows 95 class name
Use 32.768KHZ crystal

Crystal oscillator circuits on chip

1200 baud rate serial output

Power directly from RS-232C without
external power supply

General Description
The HT6515 is a specially designed for PnP

compatible mouse controller. Capable of driving
up to 3 key-switches and 4 photo-couplers (Op-
tomechanical Mouse)/Micro switch (Mechanical
Mouse) directly into a standard RS-232C line,

* Three key-switches and four photo-couplers

inputs

¢ Compatible with both Microsoft and Mouse
systems

* Mouse mode (MS/PC) changable in powe on
reset

¢ RXD with heavy NMOS open drain
or CMOS output

and it can be operated without an external
power supply. It is compatible with both Mi-
crosoft and Mouse systems with false entries
being prevented by internal debounce circuits.
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HT6515
Pin Assignment
NC 1 ~ 183 vDD
Oosc.or 2 173 TEST ned1 e[ vop ned1 o 16 voD
msd 3 16 Y2 TEST [ 2 15[ Y2 TEST [ 2 150 v2
oscid 4 1503 VY1 Ms [ 3 143 Y1 Ms [ 3 143 Y1
osco 5 14 [ X2 osci 4 13 [ %2 osci 4 13 [ %2
RTS [ 6 1303 X1 osco s 12 3 X1 osco] 5 123 X1
RXD [ 7 120L RTS ] 6 npgL RTS [ 6 1EaL
RXD [ 8 1AM RXD [ 7 10EaM RXD ] 7 el =Y
VssS [ 9 103 R Vss [ 8 AR VSs [ 8 oOR
HT6515A HT 6515B HT6515C
NCI 1 ~ 16 [ VDD VDD O 1 ~ 16 A TEST
TEST O 2 153 Y2 NC O 2 15[ Y2
Ms[O 3 143 VY1 VB O 3 14 3 Y1
oscid 4 13 [ X2 csada 13 [ X2
osco[ s 123 X1 cscod s 12 @ X1
RTS O o6 1AL RTS 6 11T AL
XD 7 o =Y RXDO 7 1AM
vss [ e opOR Vss [ s SAR
HT 6515D HT 6515F
Mechaniod Mouse)
Block Diagram
i; Corrporater Plug & Plu
o and Motian D
Y20 Defeda
TEST Convertgr, Comman
Mode Select
hblg Debounae ofeseee :> Data €] Decodeg_or‘)TS
R
'V'S? o —— »ORXD
1 o Outiout i
oscIO—»  Csdiidor Tiring —————POQRXD
osccO—»  Qradt Cortrd
d 5
CSCDR HB_LB
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Pad Description

Pin Name |I/O Description
When this pin is connected to VDD, operate under the microsoft mode only. If
MS I the pin is connected to Vgg, then will operate under the mouse system mode.
If MS pin is “floating” , the product is on the power on initiation mode.
0OSCO (0] Oscillator output pin
OSCI I Oscillator input pin
When a rising edge sent to RT'S then the mouse will return a series ID code to
RTS 1 identify the mouse mode. The RTS must be kept to high while mouse is in
normal operating.
RXD o CMOS, serial data output (HT6515A/C) or NMOS, Serial data output
(HT6515B/D/F)
RXD (0] CMOS, Serial data output
VSS I Negative power supply
R Three key-switches have seven different combinations in total. Both key-
M I pressed and key-released signals will be sent accompanied with horizontal
L and vertical state. The status of the key-switches, the values of horizontal or
vertical counter will present at RXD and RXD.
X1 Four photo-couplers/micro-switchs signals denote UP, DOWN, LEFT and
X2 I RIGHT state. During the scaning period, as long as the photo-couplers/micro-
Y1 switch change their states, the value of vertical or horizontal counter will
Y2 increase or decrease accordingly.
TEST I For IC test only. The test pin must be connected to Vgg, while the chip is under
normal usage.
VDD I Positive power supply
The OSC.DR is an output driver with 32.768KHz frequency. It provides
OSC.DR O | driving ability to generate Vpp above signal ground in the power converter
circuits outside the chip.
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Approximate internal connection circuits

X1 X2Y1Y2 Internd systemdock

(Mecharid mouse) vee
HTBﬁls_'? lsquerqu aed >BCO CSCDR
RB
VB
LB 7 7
Voo
RTS D—[>o—|rfremd RXDRXD) RXDRXD)
sigd Conird signd
TEST

X2(Y2) Phcse ddtd signd

X1(X2) Phcse ddtd signd (Gpiomecknenicd mouse)

LB

Tvcc
l\/BE_,:Dc D Q x1 [—e . .
RB Power onreset — CLK —| X2 AR Phcse
Y1 RL - dgtd
Ve Y2 signd
RD R
VB Mook corrd

X1/X2/Y¥1/Y2 Input pin I/V curve (optomechanical mouse)

J

|

""" » RU/Rb

1/5 Vce /
------- l--P> R
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Absolute Maximum Ratings

Supply Voltage..........c.oeoevvennnns —0.3V to 6.5V Input Voltage............... Vss—0.8V TO Vpp+0.3V
Storage Temperature............ —50°C to 125°C Operating Temperature............... —25°C to 70°C
D.C. Characteristics (Ta=25°C)
Test Condition
Symbol Parameter Min. | Typ. |[Max. | Unit
VDD Condition
VbD Operating Voltage — — 5 5.6 6.5 Vv
Inp Operating Current 5.6V | No load — 400 | 600
X1,X2, Y1, Y2 Input Low o o
ViL Voltage 5.6V 0 1.1
Vin X1,X2,Y1, Y2 Input High 5.6V . 1.8 . 5.6 v
Voltage
ViLi Input Low Voltage, Other Pin 5.6V — 0 — 1 A%
ViH1 Input High Voltage, Other Pin 5.6V — 3.5 — 5.6 A%
IoL OSC.DR Output Sink Current 5.6V | Vo1=0.56V 1.3 2.2 — mA
ToH OSC.DR, RXD Output Source | 5 oy | yoH-5.04V 13| 22 | — | mA
Current
IoL1 RXD Output Sink Current 5.6V | VoL=0.56V 3.5 6 — mA
Vo RXD High-Level Output . . . . 16 v
voltage
Rpr1, Pull-Low Resistance 5.6V L, M, R 100 _ 400 | KQ
key-switches
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A._C. Characteristics (Ta=25°C)
Test Condition
Symbol Parameter Min. | Typ. | Max. | Unit
VbpbD Condition
fsys System Clock 5.6V | Crystal oscillator 30.8 |32.768 | 34.2 | KHz
. Photo-Couple Input 5.6V . . . 82 | KHz
Frequency
fx Photo-Couple Operation 5.6V o 0 o 3 KHz
frequency
tKD Key Debounce 5.6V — — 52 — ms
Mouse system
5.6V (1200) — 41.3 — ms
tMS Transmission Time
Mouse system
5.6V (9600) — 5.8 — ms
5.6V | Microsoft (1200) — 24.8 — ms
tMI Transmission Time
5.6V | Microsoft (9600) — 3.18 — ms
(1200) — 0.85 — ms
ts Start Bit Time 5.6V
(9600) — 0.106 — ms
(1200) — 0.82 — ms
tD Data Bit Time 5.6V
(9600) — 0.106 — ms
(1200) — 0.82 — ms
tp Stop Bit Time 5.6V
(9600) — 0.106 — ms
Mode Code Delay Time (1200) 11.9 - 14 ms
tRD 5.6V
(fsys=32.768KHz) (9600) 148 | - 1.7 | ms
tr Rising Edge Crossed Width | 5.6V — 31 — — us
trp Falling Edge Crossed Width | 5.6V — 31 — — us
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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 chip
and transmitted over the RS-232C. The mouse
system protocol will send five words at a
1200/9600 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-
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 vertical over-
flow counts respectively. For lower mouse speeds
the 4th and 5th words remain at zero.

Output word format
Bit No. Mouse system word structures
7 6 5 4 3 2 1 0
1st word 1 0 0 0 0 L’ M R’
2nd word H7 He H5 H4 H3 H2 Hi Ho
3rd word v7 V6 V5 V4 V3 V2 Vi Vo
4th word EH7 EH6 EH5 EH4 EH3 EH2 EH1 EHO
5th word EV7 EVe EV5 EV4 EV3 EV2 EVi EVo

’: denotes complement
HO~H7: The values of horizontal counter.
V0~V7: The values of vertical counter.

EHO~EH7: The values of extra horizontal counter.

EV0~EV7: The values of extra vertical counter.

Microsoft 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 Microsoft word structures

No. 6|5 |4 |3 |2|1]0
Ist /|| R |Vr|ve|H7| He
word

2nd o ps | |4 | H | H2 | H1 | Ho
word

srd | o vy | ve | ve | v | v | vo
word
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Win 95 PnP ID fields

For compatibility with old serial mouse drivers,
all mouse-compatible pointing devices must re-
strict themselves to a 6 bit character set, for all
fields except the mouse ID. Therefore, all old-

Microsoft mode

mouse-compatible strings are limited to values
of 0x00 to 0x3f, character strings are ASCII-
codes from 0x20 to 0x5f, offset by subtracting
0x20.

Field Name | Size Field Data Description
Old Mouse ID 1 4D Identifies a mouse for old microsoft mode drivers
Begin Pnp 1 08 “(” indicates PnP IDs will follow
Pnp Rev 2 01, 24 Identifies PnP version 1.0
EISAID 3 28, 34, 2B “HTK” ( A mouse company )
Product ID 4 16, 15, 11, 21 “651A” ( Unique product identifier )
Extended 1 3C “\”
Class Name 6 3C, 2D,2F, 85, 33,25 |“\MOUSE?” fits a defined Windows 95 class name
Driver ID 8 3C, 30, 2E, 30, 10, “PNPOF0C” ﬁt'js a defined Windows 95 microsoft
26,10, 23 mouse compatible ID
Checksum of all characters from begin PnP to
Check sum 2 21, 25 End PnP, exclusive of the checksum characters
themselves.
End PnP 1 09 “)” indicates PnP IDs complete
Mouse system mode
Field Name | Size Field Data Description
01d Mouse ID 1 6D é(ifil;iisies a mouse for old mouse system mode
Begin Pnp 1 08 “(” indicates PnP IDs will follow
Pnp Rev 2 01, 24 Identifies PnP version 1.0
EISAID 3 28, 34, 2B “HTK” ( A mouse company )
Product ID 4 16, 15, 11, 21 “651A” ( Unique product identifier )
Extended 1 3C “\”
Class Name 6 3C, 2D, 2F, 35, 33,25 | “\MOUSE" fits a defined Windows 95 class name
Driver ID 8 3C, 30, 2E, 30, 10, “PNPOF04” fits a defmed Windows 95 mouse
26,10, 14 system mouse compatible ID
Checksum of all characters from begin PnP to
Check sum 2 19, 26 End PnP, exclusive of the checksum characters
themselves.
End PnP 1 09 “)” indicates PnP IDs complete
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Timing Diagrams

Word structure :

Mouse system RXD

Microsoft RXD

1st word 2nd word 3rd word

4th word

5th word

1st word 2nd word 3rd word

Key output :

Key in/release

Mouse system RXD

Microsoft RXD

Bit Structure :

(1) Mouse system

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

RXD V7 77 ) Y
ol 1| 2| 3| 4| 5| 8| 7 | 0|
Data bit no . Ts| Td| Td| Td| Td| Td| Td| Td| Td| Tp
(2) Microsoft
RXD Y Y
ol 1] 2| 3| 4| 5| s | 0|
Data bit no . Ts| Td| Td| Td| Td| Td| Td| Td| Tp| Tp
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HT6515
Mode select timing
Microsoft and Mouse system mode
rRTs  — I——>||I<——
Trd Trd
RXD
Microsoft > 4D PnPID > 4D *=pnp 15
Mouse System 6D PnP ID 6D PnP ID
PnP COM Enumerator timing
check 1st 1st 2nd 2nd
dev setup wait setup wait Idle
| T1 T2 T3 T4 T2 | T4
DTR | | | |
RTS [ [ 1
200ms | 200ms | 200ms | 200ms | 200ms | 200ms |
+35ms | +35ms ! +35ms ! +35ms ! +35ms ! +35ms
T1:interval to hold DTR high while waiting for DSR
T2: interval for external device to power down or detect the port state
T3: DTR-RTS enumerator signature delay
T4: maximum interval to wait for DSR and/or first received character
T5: PnP COM ID per/character timeout 200ms ( not show )
T6: PnP COM ID EndPnP timeout 2.2 seconds ( not show )
T7: disconnect verification timeout 5 seconds ( not show )
Photo-coupler crossed width
X1 (Y1) I ;
X2 (Y2)
R - T j
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Application Circuit

DSR
HT6515A _ ==
VDD
—; NC VDD% "";1 P,
= 0sC.DR VY2 =¥
2 s b_>| % Asov
4 Y1 15 3
Cg 327683 o8¢ H;] ¥
O TRE Y osco xo fA—p ¥
: 7 tc
RTS A—2] rrs x1H3 4
7| — 12 o | +
RXD 3 RXD L T-O—o_‘ 3000 777 100F
— RXD M|—3 o x
Q 10 wi——" 3.0V
VSS 1o RO S
7
XD g l ’ ¢
TheRXD pinis NMCS open drain output.
HT6515B
yoD 1 o GE]
—lne VDDp ">| P,
| TesT v2 =¥
DTR ’_>| P,
71 Vs o A %
1 OSCI L
£ 327683 5 13 b_>|§
VSS Hz T—— osco X2 r +
3R ’_h ¥ 5.1V
[rTs > % AMN—2] Rrs X1 {2 4
4,7KQ 11 s
7| =— Lo 3002 Y 1ouF
(&xD} ¢ RXD M;ib-'o—u 47 10n
&1 vss RS
TXD
The RXD pin is NMOS open drain output.
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HT6515
VDD
DTR P M (@)
33KQ HT6515C
DSR VDD .
—Ine VDD%I "_>|
—={ TEST Y2 r
3
s B
v 14 i
_—1 OSCI "_H
osco x2 12 ',_>| ’
As51v
RTS x1 2
11 ol
L—% o @ =do
RXD o = gizg T=
? -!.._
Vss RI—
(& ]
HT6515D
DSR VDD 1 6] » (& ]
—2 NC VDD 5
DTR — TesT v2 =0
MS 14
4 |2 o
(J)- 327683 o8¢l "
5
vss Hz —{ osco x2 P2o-% X
3VR 5.1V
RTS ' AM—2] rTs X112 o~
4. 7KQ 17w
% 7| — Lo Y7 eF
RXD - RXD 10 oy
Q  ulille
81vss R0
(G,
(Mechanical mouse) The RXD pin is NMOS open drain output.
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HT6515F _ 5]
DSR 2 VDD1_I "_>| ¥
—1 NC 15 ,
DIR 3 vz 1
Ve P
327683 o8 " 0_>| ¥
He = osco x2 13 .,_>| /
3R ¥ 5.1V
4.7KQ 1] -
_ L—o o
(exD} g =5 o = [ 300 Tz 100F
8 R Q !.-_
VSS  TEST °
TXD i
The RXD pin is optioned NMOS open drain output.
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