HOLTEK

HT82M28A

3/5-Key USB Vista Tilt Optical Mouse Controller

Features

¢ Operating voltage: 4.4V~5.25V

e Compatible with Microsoft Windows 2000 and
5-button Wheel Mouse

e Supports 5/7 buttons and Z-axis input

e Z-axis can support only encoder Z/2 scroller input

¢ Complete Universal Serial Bus specs V2.0
compatibility

¢ Vista tilt mouse protocol supported

¢ 3 key or 5 key mode can be selected by circuit

¢ DPI can be selected high or low by circuit

e USB transceiver
* Single chip solution especially for USB mouse

function

e HALT function and wake-up feature reduce power

consumption

¢ Plug and Play functions

¢ Minimal external components

e B6MHz crystal oscillator for system clock
¢ Interface compliant with A2610, A2620,

A5020, A5050 and P3101

* Pass USB-IF and EMC testing
e 20-pin DIP/SOP package

¢ Tilt or Non-tilt protocol can be selected by circuit
¢ Serial Bus Interface Engine (SIE)

General Description

HT82M28Ais a Plug and Play 3D USB Mouse controller.
The HT82M28A can support the USB Standard Request
as well as HID Class Request version 1.1. The Z-axis
can support only Z/2 encoder scroller input. It requires
minimal external components to implement 3D and Win-
dows Vista 7 key USB mouse. All its features combined

and make up this versatile Holtek 8-bit MCU with an
on-chip USB interface logic. The USB is specified by
the Universal Serial Bus Specification V2.0.

The USB product ID of 5 key mode is 2083H, and the
USB product ID of 3 key mode is 2082H.

Block Diagram

USB_ Register
Transceiver Set
usB
USBD+ Q<—> Receiver
USBD- Oe—>|
usB USB Serial
Transmitter Interface Engine
S|E) Holtek
( 8-bit
and . oo
Voltage Control Microcontroller
V330 Qe¢— Regulator Logic
OSC1 O—» Clock Main
0SC2 O‘ ¢ Generator State machine FIFOsx2
RC Suspension <+—O VDD
RESET Control <«—O vss
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Pin Assignment

Pin Description

vssc]1 ~ 20posct
V330 2 19 [J osc2
UsSBD+[]3 18 [JVDD
USBD- ] 4 17 [ LED
RESET[]5 16 M
L TILTC]6 15 [dR
R TILTC]7 14 L
scLk 8 13022
splo 9 12321
RBO ] 10 11 [QRB1
HT82M28A

— 20 DIP-A/SOP-A

Pin Name /10 Description
VSS — | Negative power supply, ground
V330 O | 3.3V voltage output
USBD+ /0 | USB data plus, F/W auto-detect USBD+ for USB.
USBD- /0 | USB data minus, F/W auto-detect USB- for USB.
RESET | Chip reset input, low active
SDIO 1/O | Serial data for optical sensor IC SDIO
O | Serial data for optical sensor IC SCLK

DPI selection, N/C or GND(connect to a 5.1kQ pull-down resistor)
SCLK | | For A2610, A2620: N/C-800dpi; GND-400dpi

For A5020/A5050: N/C-1000dpi; GND-500dpi

For P3101: N/C-800dpi; GND-1600dpi
RBO, RB1, L, Click button detection. Input ports with 30kQ pull-high resistor.
R, M, L_TILT, | Input ports with pull-high resistor. These pads can function as Left, Right, Middle, RB0O, RB1,
R_TILT L_TILT and R_TILT button input lines.
Z1,72 | Z-axis input supports only Z/2 encoder scroller input.
LED 1/0 | Drives LED output
VDD — | 5V positive power supply
OSC2 O | 6MHz OSC output
OSC1 | 6MHz OSC input

Absolute Maximum Ratings

Supply Voltage

USB Input Voltage

.............................. Vss-0.3V to Vgs+6V Storage Temperature.............................—50°C to 125°C
MCU Input Voltage.........ccccecue. Vgs—0.3V to Vpp+0.3V Operating Temperature............ccccceeueenee. -25°C to 70°C

.................... Vss—0.3V to V330+0.3V

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maximum Ratings” may
cause substantial damage to the device. Functional operation of this device at other conditions beyond those listed
in the specification is not implied and prolonged exposure to extreme conditions may affect device reliability.
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HT82M28A
D.C. Characteristics Ta=25°C
Test Conditions
Symbol Parameter Min. Typ. Max. Unit
Vbp Conditions
Vbp Operating Voltage — — 4.4 — 5.25 Vv
Operating Current No load,
| _ _
DD (Crystal OSC) 5V foys=6MHz USB mode 10 mA
Isus USB Suspend Mode 5V | No load, system HALT — — 250 uA
Input Low Voltage (Z1, Z2, L,
Vi M, R, L_TILT, R_TILT) v - 0 - 10 v
Input High Voltage (21, Z2, L,
Vi M, R, L_TILT, R_TILT) v - 35 - 5 v
VL2 Input Low Voltage (RESET) 5V — 0 — 1.5 \%
ViH2 Input High Voltage (RESET) 5V — 3.5 — 5 \%
Built-in Power on Reset V
V| oD _ _ _
POR Detection Voltage v 3.7 v
loL Sink Current (LED) 5V | Vo =0.8V — 50 — mA
A.C. Characteristics Ta=25°C
Test Conditions
Symbol Parameter Min. Typ. Max. Unit
Vbp Conditions
fsys System Clock (Crystal OSC) 5V — 0 6000 — kHz
Note: tsys=1/fsys
Timing Diagram
Z-axis Photo-Coupler Crossed Width
2] L
2z__ ] L
»| tr ki tp 44 tr |¢
Note: For Z-axis tr, tp, tt> 1ms
Z-axis Counting
I I B I
2___ [ L__ .. T L
i o FUR i i i
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Functional Description

¢ USB mouse data format for 3D mod

¢ USB mouse data format for Windows 2000 with Vista

BitNo. | 7 | 6 | 5| 43| 2|1 tiit mode
1stword |0 |0 |0 oo M| R|L BitNo. | 7 4 13]/2]1]0
2ndword | X7 | X6 | X5 | X4 | X3 | X2 | X1 | X0 Tstword RB1RBO| M | R | L
3rdword | Y7 | Y6 | Y5 | Y4 |Y3|Y2|Y1]| YO 2ndword | X7 | X6 | X5 | X4 | X3 | X2 | X1 | X0
4thword | 27 |26 |25 |z4 | z3 | z2 | z1 | 0 Srdword | Y7 | Y6 | Y5 Y4 | ¥3 Y2 Y1) YO
4thword | Z7 | 26 | Z5 | Z4 | Z3 | Z2 | Z1 | ZO
* USB mouse data format for 3D with Vista tilt mode Sthword | H7 | H6 | H5 | H4 | H3 | H2 | H1 | HO
Bit No. 7 6 5 4 3 2 1 0 Note: X- movement towards the right is positive, mov-
1st word 0j]0j]0]O0O M|R|L ing towards the left is negative
2ndword | X7 | X6 | X5 | X4 | X3 | X2 | X1 | X0 Y- upward movement is negative, moving down
3rdword | Y7 | Y6 | Y5 | Y4 | Y3 | Y2|Y1]| Y0 is positive
Athword | z7 126 125 | za | z3 | 722 | 21 | 20 Z-rolling towards the user is negative, otherwise
positive
5thword | H7 | H6 | H5 | H4 | H3 | H2 | H1 | HO . . . .
H-scrolling towards left is negative, otherwise
¢ USB mouse data format for Windows 2000 mode positive
Bit No 7 6 5 4 3 P 1 0 Button status: 1=pressed, O=released
1st word 0 0 [RB1RBO| M | R L
2ndword | X7 | X6 | X5 | X4 | X3 | X2 | X1 | X0
3rdword | Y7 | Y6 | Y5 | Y4 | Y3 |Y2|Y1]|YO
4thword | Z7 | 26 | Z5 | Z4 | Z3 | Z2 | Z1 | ZO
Application Circuits
3Key non-tilt with A2610/A2620
vDD
UsB- 12— Voo
use+ [ be 2N3908 .
I swi L
\E s 10uF 0.01uF . 0.1uF
Shield ; - E 1
USB CON . 5 1
W e 1 120 | \0 Y 7
ﬁvss osc1 3 P2 VoD
1.5k 3| V330 0sc2 7y
100k T 2 Ezggj \CEE 7 SDIO —31SDIO XY_LED
] i 16
RESET M 4 0SC_IN
B 15 - scLk —4 scLk -
0.1uF 10ke) > ;_TTI|LLTT S 0-1uF 0sC_oUT |2
glo o2 SCLK 8l scLk 23 2 81 GND REFA {8
E Sbio 9l spio 21|12 z1 2.2uF
o 10 RBO RB1 [
‘i TP oMHZ A2610/A2620
z 0 —s
- B.AK —_Reserved __Reserved
1kQ . | B
= RB
DPI_LOW_HIGH: = B
N/C - 800dpi E—
GND - 400dpi
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3Key tilt with A2610/A2620

VDD
USB- Vob
Usae 2N3906 +
vss 10uF 0.014F A 0.14F
Shield 7;; 7); - ¢ A
USB CON 3 0
vss osct |2 3\71 \?2 !
2 19 i VDD
V330 0sc2 =
USBD+ vOD |- splo —3] spio XY_LED
USBD- LED [ .
M 0SC_IN ]
SE:I'ETT MG L ouF stk —4 scLk -1, 0
R_TILT L “ oseout
1. 2 SCLK - 13 72 6 8
=] o SCLK 72 GND REFA[S—)
3 SDIO 12 Z1 2.2uF
[ SDIO 21 T "
Q RBO RB1
= A2610/A2620
[ HT82M28A BMbiz
G; lb—{[”—il
—_Reserved —__Reserved
5.1kQ - | B
B |
. RB
*—O O—
DPI_LOW_HIGH: = \IB
N/C - 800dpi - LTt 7°°
GND - 400dpi 6
= RTILT
O O

5Key non-tilt with A2610/A2620

vbD [

uss-{2— veo

ser 12 4 2N3906 +

vss 2 10uF 0.01uF swi 0.1uF
Shield 7;; 1 1

USB CON

J
N
(1N
1
ode

B

]
H el vss osct ET ]2 !
7Hr2 19 1 VDD
156 5] V330 oscz
USBD+ VoD = splo —3] spio XY_LED
USBD- LED
M 0SC_IN
RESET 15 o1uF scLk —4 scLk -
LTILT RIS - 0sc_out
R_TILT L4 22
o1y o2 SCLK 8| soLk 218 6] oND REFA (S —
b SDIo 9 12 21 2.24F
= BB Ilspio 71 2
o 10 11
2 RBO RB1 A2610/A2620
I HT82M28A BMHz
Q LB-C.)_ b D *
—_Reserved __Reserved
5.1k REZ= |
VB
B4 .
DPI_LOW_HIGH: S
N/C - 800dpi B5 -
GND - 400dpi
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5Key tilt with A2610/A2620

VDD
USB- Vob
USB+ 2N3906 +
vss 10uF 0.014F A 0.14F
Shield 7;; 7); - ¢ A
USB CON 3 I
0 \’ \? 7
5]Vss osct N PR %
V330 osc2 | ‘ VDD
USBD+ VDD _3
100kQ p 7 SDI0O —2] SDIO XY_LED
= USBD- LED | }
RESET M 1 4 osc_in ]
OAuF 10k 6 15 0.1pF SCLK —H SCLK B 0
I° u ST RE,T 0sC_ouT
R_TILT L4 s .
grlo o2 SCLK 8scLk P 81 GND REFA
2 SDIO 9 spio 21 112 71 2.24F
o 10 11
z RBO RB1 eMHz A2610/A2620
- HT82M28A
G; LB-C.)_ ¢ D *
__Reserved __Reserved
5.1kQ $RE2=s |
IDM°O O
B4 .
DPI_LOW_HIGH: 0 o
N/C - 800dpi JB5 =
GND - 400dpi s L TILT
- RTLT |
-—0 O0——F——4¢
777
3Key non-tilt with A5020/A5050
vDD P
usB- [2— Veo
UsBs 13 % 2N3906 v
v8s 10uF 0.014F 0.1uF HLMP_ED 80
s
Shield 7]/; ¥-
USB CON o 1kQ 47k ¥/
0.1uF ! 20
H 2| Vss gzz; 19
1.5 3) 1950 vop |2 SDIo SCLK SCLK
100k | 4| uSBD+ 17
* 5 USBD- LED s
ol ese u i 1 XY_LED  REGO 1
10kO) 0.14F 3uF0.1u
0.1yF Z|LTLT R X NRESET GND e b o
g RTILT Lis o . 0.14F 4.7,4Fl
= 1o o2 SCLK 5| SCLK 22> NCS VDD5 P S
": SDIO sDIo 71 Z1
o 10 RBO rB1 [
S oMH ADNS5020/ADNS5050
D HT82M28A z
g lb—{[”—ll
__Reserved __Reserved
5.1kQ - | B
LB |
. RB
= RB |
DPI_LOW_HIGH: = VB
N/C - 1000dpi Ea—
GND - 500dpi
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3Key tilt with A5020/A5050

vbDH
USB- 2 Vob
UsB+ % 2N3906
vss
: 5 10pF 0.01uF
Shield 7;; N
USB CON 3
0
vss 0sC1 (5
V330 0sC2 8
USBD+ VDD
100kQ USED.. LED 1(73 |
RESET M i
L TILT Rz ;;0‘1“':
R_TILT ] 7o
grlo o2 SCLK SCLK 221
- SDIO SoIo 21 z1
2 RBO rB1 [
[ HT82M28A 6MHz
10—
__Reserved __Reserved
5.1kQ - | B
g LB |
. RB
O Oo—
DPI_LOW_HIGH: o= B
N/C - 1000dpi - L TILT E—
GND - 500dpi To—-=
am RTILT
O O
777

5Key non-tilt with A5020/A5050

ikHLMFLED 80
/

SDIO SCLK

XY_LED REGO

SCLK

NRESET GND

he iR
3.3uF__0.1pF
T T

¢
0.1MFT4.7MF%

4 NCS VDD5

ADNS5020/ADNS5050

voD !
usB-{2— Veo
UsB+ % 2N3906 +
vsSi 1 10uF 0.014F 0.1uF iE"-MP—ED 80
her T I N T )
2 4.7kQ /
USB CON ) :
1 0
H 0.1 vss osc1
7772 V330 oscz [
1.5k 3 18
4|useo+ voD = 1 SDIO SCLK SCLK
l =]UsBD- LED [
6] RESET Mis ‘Lm F AED R LoarLone
1l .3 1
m Rl A NRESET ~ GND T o 4 o
1. 2 SCLK o T “lia 72 4 0WF4TuF
gro © SCLK 72 NCS VDD5
2 Sblo 9510 21 12 71
o 10 11
z RBO RB1 MHz ADNS5020/ADNS5050
- HT82M28A
g (B | ¢ D y
__Reserved __Reserved
5.1kQ REZS=S |
e
B4 o
DPI_LOW_HIGH: o
N/C - 1000dpi B5 .
GND - 500dpi
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5Key tilt with A5020/A5050

VoD
use-{2— Veo
uses 12, E + 2N3906 _ +
vss 10uF 0.014F A 0.1uF iFLMP—ED 80
Shield 7;; i3 /-
7;; 1kQ i 4.7kQ 71 ¥
USB CON . i \,
1 0 ¥f
WP vss osct P2
V330 0sc2 ‘
1.5k0 3 18 1 8
USBD+ VDD spio Sblo SCLK SCLK
100kQ | 4 17
i ] e 2lxy LED  REGO [~
10k g| \ESET M ZZ0.14F - e 3.3uF Z20.1pF
Al 3u Aul
0.1yF S|LTeT R, € 3| NRESET oo 1L T T .
R.TILT L 1uF 0.1uF_—4.7uF
~ z2 u 5 | 01w 7l
g 1o o2 SCLK 8scLk 2|13 NCS VDD5 4T
= SDIO 9 spio 21 112 z1
o 10 11
2 RBO RBt ADNS5020/ADNS5050
'z HT82M28A BMHz
® LB - 9 D y
- . "R d —_Reserved
eserve
5.1k oS- | X
pMES=S_
B4 -
DPI_LOW_HIGH: $—0 o—
N/C - 1000dpi |B5 -
GND - 500dpi e L TILT
m RTILT
O O
777
3Key non-tilt with P3101
vop [
use. 12 Voo
USBe % % v 2N3906 + _
Vss 5 l 10uF 0.01uF 0.1uF
Shield 7;; 7;; = ;J; 1uF
USB CON 7L 5 ;J/;
0.1uF 1 osor 12
H 2| Vss 19
1.5k 3] V330 oscz g 1BasaMHze| s
100k 4|VSBD+ Vbb I I 100k LED
USBD- LED =, 7
5| reser 16 T —Sosc our  vbD +
10kQ 6 15 ——0.1uF 0.1uF ZZ10pF
;;0'1“F 7]--TT m . sDI0—2 sDI0 oo [T
SRTILT o 22 o
g OZSCLK—QSCLK 22 sclk—2{scik  LED_CTRL 2 2N3906
- sbo lspio 71 21
S Jupey Re1 (M
‘é TR 6MHz PAN3101
g
) {1
—_Reserved __ Reserved
5.1kQ - | B
= LB |
. RB
L RB |
DPI_LOW_HIGH: = B
N/C - 800dpi o —
GND - 1600dpi
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3Key tilt with P3101

VoD
uss- 2 Voo
USB+ % % + 2N3906 .
vss 5 1 10uF 0.01uF SW1 01uF
Shield 7; B 3 7;;
USB CON 717 g ol
0.1uF 1 0
i gl ia:
1.5k 3| V330 18 18.432MHz 1
UsBD+ VDD “C—{OSCIN  REFA
o ! 4| usep Lep |2 =
: T 2 7
Z RESET M :2 1 0SC_OUT VDD
10k 0.1uF
01wk L_TILT rl s
3 SDI0O—> SDIO GND
; R_TILT L % %
gre oo o SO m scLk—23 scLk  LED_CTRL
- SDIO SDIo 21 71
g % rBo RrB1 ]
z [ remzn— | 6MHz PAN3101
g 1
—_Reserved __Reserved
5.1kQ ]|
0—‘0.-()°RB—
DPI_LOW_HIGH: e
N/C - 800dpi J— s MB |
GND - 1600dpi . L
A= RTLT

5Key non-tilt with P3101

vooH
uss-{2— Veo
Usae 1o Q + 2N3908
vss | 1 10pF;; 0.014F swi 0.14F
Shield 3
. - 7
USB CON 5 g
1 0
¥H 0. 1uF Vs osci f= i )
15k0 3] V330 osczry 18.432MHz 1
USBD+ voD (= “—HOSCN  REFA
USBD- LED &=,
— T4
RESET :2 1. 0SC_OUT VDD
Al 3
Lt Ria 7 SDIO— SDIO GND
R_TILT L
- 72
g 2 SCLK  8lscik 213 > sclk—H scik  LED cTRL 2
2 sbio 9l so0 2112
‘g 1{re0 re1 1 MHz PAN3101
< HT82M28A
g_\:) LB-{-)_ D
—_Reserved __Reserved
5.1kQ REZ= |
B
B4 .
DPI_LOW_HIGH: o
N/C - 800dpi B5 -
GND - 1600dpi
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5Key tilt with P3101

VDD
us- |2
usB+ >

Vop

2N3906

4 T hS
vss | 1 10uF 0.014F swi 0.14F
Shield M R 3
USB CON 717 5 'l
LATS s osct |2 Y
772 550 oscz [12 :
1.5k 3 8 18.432MHz 1
USBD+ VDD “——OSC_IN  REFA
100k2 1 4 17 =
= UseD- LED - &2 7
W 5] eser e 1 0SC_OUT VDD
Q Ll
O-1uF L_TILT R spio—23 spio GND
7 14
ik R_TILT L - .
2 1o o2 81scLk 2218 SCLK— SCLK  LED_CTRL
2 SDIO 9050 21 12 71
1) 10 11
z RBO RB1 SMHz PAN3101
T HT82M28A
o) LB ol > D '
- > —_Reserved __Reserved
5.1k JREI= |
"M’O
B4 -
DPI_LOW_HIGH: 35—
N/C - 800dpi PESE
GND - 1600dpi e L TILT
= RTILT
777
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Package Information
20-pin DIP (300mil) Outline Dimensions
A
OO0 0nnn
s SO 1M
1 10
OUoooooooon
CII \
pavngagagaqagagugafufs,
IANRRRANERE
e e >
E F G
Symbol Dimensions in mil
Min. Nom. Max.
A 1020 — 1045
B 240 — 260
Cc 125 — 135
D 125 — 145
E 16 — 20
F 50 — 70
G — 100 —
H 295 — 315
| 335 — 375
o 0° — 15°
Rev. 1.20 11 April 15, 2008
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20-pin SOP (300mil) Outline Dimensions

fHAAAAAAAAA

20 1"

A B

10

1
SLELEEELLY

. 4
Tet F
Symbol : Dimensions in mil
Min. Nom. Max.
394 — 419
B 290 — 300
Cc 14 — 20
c’ 490 — 510
D 92 — 104
E 50 _
F 4 — —
G 32 — 38
H 4 — 12
o 0° — 10°
Rev. 1.20 12 April 15, 2008
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Product Tape and Reel Specifications
Reel Dimensions
T2
..................... > e
—
v
B (o}
A
y..
"""""""""""" > -
T1

SOP 20W
Symbol Description Dimensions in mm
A Reel Outer Diameter 330+1.0
B Reel Inner Diameter 62+1.5
C Spindle Hole Diameter 13'01-8_'25
D Key Slit Width 2.0£0.5
T1 Space Between Flange 24'8:-8_'23
T2 Reel Thickness 30.2+0.2
Rev. 1.20 13 April 15, 2008
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Carrier Tape Dimensions

PO P1
> > > i
E
o D B‘EB DD DD DD
F
ollellel|e]|o
D1/ P
» A0 e
ﬂ. f .F
SOP 20W
Symbol Description Dimensions in mm
+
w Carrier Tape Width 24'0_8'13
P Cavity Pitch 12.0+0.1
E Perforation Position 1.75+0.1
F Cavity to Perforation (Width Direction) 11.5+0.1
D Perforation Diameter 1.5+0.1
D1 Cavity Hole Diameter 1.5+0.25
PO Perforation Pitch 4.0+0.1
P1 Cavity to Perforation (Length Direction) 2.0£0.1
A0 Cavity Length 10.840.1
BO Cavity Width 13.3+0.1
KO Cavity Depth 3.2+0.1
t Carrier Tape Thickness 0.3+0.05
C Cover Tape Width 21.3
Rev. 1.20 14 April 15, 2008
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Holtek Semiconductor Inc. (Headquarters)

No.3, Creation Rd. Il, Science Park, Hsinchu, Taiwan
Tel: 886-3-563-1999

Fax: 886-3-563-1189

http://www.holtek.com.tw

Holtek Semiconductor Inc. (Taipei Sales Office)

4F-2, No. 3-2, YuanQu St., Nankang Software Park, Taipei 115, Taiwan
Tel: 886-2-2655-7070

Fax: 886-2-2655-7373

Fax: 886-2-2655-7383 (International sales hotline)

Holtek Semiconductor Inc. (Shanghai Sales Office)

7th Floor, Building 2, No.889, Yi Shan Rd., Shanghai, China 200233
Tel: 86-21-6485-5560

Fax: 86-21-6485-0313

http://www.holtek.com.cn

Holtek Semiconductor Inc. (Shenzhen Sales Office)

5F, Unit A, Productivity Building, Gaoxin M 2nd, Middle Zone Of High-Tech Industrial Park, ShenZhen, China 518057
Tel: 86-755-8616-9908, 86-755-8616-9308

Fax: 86-755-8616-9722

Holtek Semiconductor Inc. (Beijing Sales Office)

Suite 1721, Jinyu Tower, A129 West Xuan Wu Men Street, Xicheng District, Beijing, China 100031
Tel: 86-10-6641-0030, 86-10-6641-7751, 86-10-6641-7752

Fax: 86-10-6641-0125

Holtek Semiconductor Inc. (Chengdu Sales Office)

709, Building 3, Champagne Plaza, No.97 Dongda Street, Chengdu, Sichuan, China 610016
Tel: 86-28-6653-6590

Fax: 86-28-6653-6591

Holtek Semiconductor (USA), Inc. (North America Sales Office)
46729 Fremont Blvd., Fremont, CA 94538

Tel: 1-510-252-9880

Fax: 1-510-252-9885

http://www.holtek.com

Copyright © 2008 by HOLTEK SEMICONDUCTOR INC.
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