g Super Device

SD161

Features

« Power supply range: 3.5V to 5.5V.

SD161

Sega Paddle Controller With Turbo Function

« Low power consumption.
o Built in RC oscillator.

General Description

The SD161 is used in SEGA joystick, it can be replace
the traditional joystick (with CMOS 4096 resistor 2

. Turbo speed selection: 6Hz & 12Hz & 24Hz .

« Turbo priority function.

pieces, 2 capacitors, 1 series resistor ). Additional, it

Pin Description

has the turbo function with 4 selections speed and one
slow motion function.

Pin No. Symbol Description
1 VSS System negative power supply.
2 [0)5 Joystick up signal input.
3 DN Joystick down signal input.
4 R Joystick right signal input.
5 Joystick left signal input.
6 STR Joystick start signal input.
7 FH 24Hz frequency output, slow motion can use.
8 SINK Sinking Ground.
9 A Joystick A signal input.
10 FM 12Hz frequency output.
11 FL 6Hz frequency output.
12 B Joystick B signal input.
13 C Joystick C signal input.
14 SCAN System Scan pin.
15 VDD System positive power supply.
16 D1 Right data output.
17 D2 Left data output.
18 D3 A or B data output,
19 D4 Start or C data output.
P/N : Rev. 1.1, Apr 30, 1997



g Super Device

SD161

Absolute Maximum Ratings

RATING VALUE

DC Supply Voltage <55V

Input/Output Voltage ~ VSS-0.5V to VDD+0.5V

Operating Temperature ~ 0°C to 50°C

Storage Temperature 0°Cto 70°C

Electrical Characteristics

Notice: Stress greater than those listed under Absolute
Maximum Ratings may cause permanent damage to
the device. This is a stress rating only and functional
operation of the device at these or any other conditions
above those indicated in the operational sections of this
specification is not implied , Exposure to absolute
maximum rating conditions for extended period may
affect reliability.

(VDD = 5.0V, VSS =0V, Ta = 25°C, unless otherwise specified)

Parameter Symbol Min. Typ. Max. Condition
Operating Voltage vdd 3.5V 5V 55V -
Operating Current Iop --- ImA 3mA No load
FL Frequency Fé6 5Hz 6Hz 7.5Hz ==
FM Frequency F12 10Hz 12Hz 15Hz ==
FH Frequency F24 20Hz 24Hz 30Hz -

Operating Function
* Sega 9 Pin D-type Connector Assignment
| T ."'r
\' F P i = ,’j
Row1 \\ e Ow On On Ow
\ /
~ / f
Row?2 \ C D3 C) SCAN C‘ Vss C‘ D4
UP Joystick up signal input.
DN Joystick down signal input.
Rowl D2 Joystick left signal input (by scan pin selected).
D1 Joystick right signal input (by scan pin selected).
VDD System positive power supply to joystick.
D3 Joystick A or B signal input (by scan pin selected).
Row2 SCAN System supply scan signal.
VSS System negative powet supply to joystick.
D4 Joystick start or C signal input (by scan pin selected).
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g Super Device SD161

Application circuits

i -]
A [ 1.

-
R‘_ .—-_—Udl—- == UP(CONN)

|

B ]

A N I O A IO > o ow
STR L R il up VSS

L_J_\:FH M | . DA(D CONN)

L
ar_-jSINK SDlel == D3(D CONN)
| _n ’(}_ _l:—\ A D2 | D2{D CONNY

-

SLOW MOTION _

—

r

o | ' = DI(D CONN)
TURBO 4
-
’7 M FL B € soan VD
| OO0 C
_ L | ‘ l | l T N
|
|
o = \— = VDD(D CONN)
m—
N T
) c | . —== SCAN(D CONN)
- TREDC |
Bonding Diagram
[ Pad No.  Pad Name X ¥
I VS 3068 38.200
s I e s I T A ©
STR L R N up v8s 4 R 2.168 1951%94
A 5 L 2.168 393
[ M EN 6 STR 2.168  2.168
— 7 FA 10.621 %.;68
8 SINK 17.557 |168
[ ] s sD161 [ ] 9 A 24.493 20168
' =] B 2 gW e
s 12 38365 15.258
13 38.365  22.253
DI 14 SCAN 38.365 30.056
A
B4 IEL B C  soaN I_@ 17 02 23,409  35.475
| ] ' 18 D3 16.907  35.475
(11 - J 19 D4 9.609 35475
Unit: mil
Note:Substrate is connected to VDD




g Super Device SD163

SD163
4 In 1 Super Joystick Controller With Turbo And
Auto Functions

Features
. Power supply range: 3.5V to 3.5V . 2 LEDs to display operating of normal, turbo or auto
. Built in RC oscillator. mode.
. Used in MEGA-1, MEGA-2, Nintendo, Super . Slow motion is available.
Nintendo entertainment system. . First priority with turbo mode.
» Built in turbo and auto function for setting A, B, C, X, . Compatible with Super Nintendo system with European
Y and Z keys individually. specification.
. Low power consumption.
General Description
SD163 is a new type COMS joystick controller entertainment system with minimum application circuit.
designed for both 8 bits Nintendo, 16 bits Super This allows for the production of a wide variety of high
Nintendo, MEGA-1 and MEGA-2 paddle controllers. quality joysticks. The TURBO and AUTO functions
It can be implemented into different kinds of are built in SD163 with LED indicated.

Pin Confiruration

SD163
IDN 1 ] 40 R
IL 2 39 CI1IUP
N 3 38 _1PORIB
TSET [ 4 37 VD
ASET [ 5 36 INC
TLED [ 6 35 []SCAN/CLK
ALED [ 7 34 _1DOS
VSS [ 8 33 [_1DO
START | ¢ 32 [JPL
1A 110 31 CIm
1B O 30 D2
IC O 12 29 D3
1z 13 28 [1D4
Iy 114 27 b5
IX 115 26 D6
SIN - [T 16 25 [NC
NC 117 24 INC
FHOUT [ 20 21 [ImoeT
40 DIP
Pin Description
Pin No. Symbol Description
1 IDN Down input pin.
2 IL Left input pin.
3 M Mega 1&2 :mode pin.Super Nintendo:sel pin.
4 TSET Turbo setting pin.
5 ASET Auto setting pin.
P/N : Rev. 1.1, Apr. 30, 1997
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8 Super Device

SD163

6 TLED Turbo LED indication pin.
7 ALED Auto LED indication pin.
8 VSS Negative power supply.
9 START Start signal input pin.
10 IA Mega 1&2:A input pin. Super Nintendo:B input pin.
11 IB Mega 1&2:B input pin. Super Nintendo:A input pin.
12 1C Mega 1&2:C input pin. Super Nintendo:TR input pin.
13 1Z Mega 1&2:Z input pin. Super Nintendo:TL input pin.
14 Iy Mega 1&2:Y input pin. Super Nintendo:X input pin.
15 X Mega 1&2:X input pin. Super Nintendo:Y input pin.
16 SIN On/Off slow motion pin.
19 0SCO Oscillator output pin.
20 FHOUT 40 Hz frequence output pin.
21 FMOLT 20 Hz frequence output pin.
22 FLOUT 10 Hz frequence output pin.
26 Dé Mega:data output pin.
27 D5 Mega:data output pin.
28 D4 Mega:data output pin.
29 D3 Mega:data output pin.
30 D2 Mega : data output pin.
31 D1 Mega : data output pin.
32 PL Super Nintendo : preload input pin.
33 DO Super Nintendo : data output pin.
34 DO8 Nintendo : data output pin.
35 SCAN/CLK Mega 1&2 : SCAN INPUT; Super Nintendo : CLK input.
37 VDD Positive power supply.
38 PORIB Power on reset.
39 IUP Up input pin,
40 IR Right input pin.
! 17,18,23 NC No connection.
| ,24,25.26




g Super Device

SD163

Absolute Maximum Ratings

RATING VALUE

DC Supply Voltage <5.5V

Input/Output Voltage VSS-0.5Vto VDD+0.5V
Operating Temperature ~ 0°C to 50°C

Storage Temperature 0°Cto70°C

Electrical Characteristics

Notice: Stress greater than those listed under Absolute
Maximum Ratings may cause permanent damage to
the device. This is a stress rating only and functional
operation of the device at these or any other conditions
above those indicated in the operational sections of this
specification is not implied . Exposure to absolute
maximum rating conditions for extended period may

affect reliability.

( VDD = 5.0V, VSS =0V, Ta = 25°C, unless otherwise specified)

Parameter Symbol Min. Typ. Max. Condition
Operating Voltage Vdd 3.5V 5V 5.5V ---
Operating Current lop --- 100pA 300pA No load
FL Frequency FLOUT 8Hz 10Hz 12Hz --=
FM Frequency FMOUT 16Hz 20Hz 24Hz -
FH Frequency FHOUT 32Hz 40Hz 48Hz -

Operating Function
1.TURBO SETTING
START TURBO FINISH TURBO
SErTING __SI:‘[EII\G S

TEST L L]

—_— e : e AR
= I A

_—  — —
R .8 LB |

TURBO A
PRESSA —/ 7 o
0
mgy ——— ——— - TWROB
I
2.AUTO SETTING
START TURBO FINISH TURBO

ASET SQT\ING - SﬂTTr_ -
- — | AUTO A

— TAnT - B B e

I {1 e I TR RN

KEY ————|AJ~———-———————
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g Super Device

SD163
Application circuits
T0 SUPER NINTENDO
o0 SUPER NINTENDO
SETTING ON/OFF MODE _/
-
TO & BITS MINTENDO
o0 8 BITS NINTENDD
S_.UEPER NINTENDO
1 ,
i - 0
| ‘ == MEGA 142
e —
& BIT NINTENDO | \ ‘ - —== CONNECTOR
Im$lm \ =
% . | 11— | | [
i . \
. 1
VoD | | VoD _I D r] \_J \J__I . = j -
| o ooe D '
= ! orip O ﬁ T | 0 f 5 D6
vss - ' ) Fﬁ
- I[U:P\ FU
e I’ ”I_
— el - o,
L] SD163 ™
| - | oﬁﬁ
1w
-
ek
- |
TSE =T ALED ¥
.
[l T ﬁ tﬂ% L1
|
Bonding Diagram
Pad No. Pad Name X ¥ Pad No, Pad Name X T
- ‘ 1 DN 33 348 21 D6 10I.1T 84.6
w ][] [0 _ _ 2 1L 33256 0 DS 93.4 846
[Jew ™ ® = ] OO0 3 (] 33 B0 13 D4 81.6 846
3 U L 1 TSET 33 32 2 D3 6.5 84.6
’ﬁ LA T T e 5 ASET il 32 35 i) 67.8 84.6
, mRE TLED 187 32 %% Dl 598 84.6
i@ 7 ALED 62 31 97 PL 191 891
LT VSS 39 37 % DG 377 8901
— e START 7 31 01 D08 197 89
- i 16 Ti 494 33 73 CAN/CLK 7.3 89.1
L] SD163 1l 1B 5.0 32 3 VoD 33 8000
™ N 1 c 645 32 PORIB 3.3 73.4
‘ t| oo | 13 iz 7204 31 3 [P 33 5l.s
14 ¥ 8O0 31 3 IR 33 122
IL L 15 IX 87.6 3.2
L] 16 SIN 9.8 3.2
= 17 0SCo 105.4  34.5
18 FHOUT 1054 44.3
TSET TLED  ALED i i {gg"‘ gg%
ET VS  START (& 1B IC 12y I N 20 FLOUT .4 A
18D Bic &
IJhuDDleDJJ n
Unit: mil
Note: substrate is connected to VDD




% Super Device

SD165

16 Bit Super Nintendo Paddle Controller
With Turbo Function

Features

. Power supply range:3.5V to 5.5V
« Built in RC oscillator for turbo function.

SD165

« On/off and level hold operating modes for turbo

function.

General Description

SD165 is a new type COMS joystick controller disigned
for 16 bits Super Nintendo paddie controller. Three

kinds of turbo speed are available by bonding options.

Bonding option for slow motion operation.
Two kinds of turbo speed for various application (16Hz

and 12Hz)

Low power consumption.

In various application, only minimum external
components is needed.

Pin Configuration
—_SDI6sA _ SDI6SB
et '__zuFJm vl — 2P
IB; 2 19 [ IFM lﬁ‘j 2 21 L IFM
vss[] 3 18 | 1x vss[ 13 20 [
Dol 4 17 R pol] 4 19 Erm
iPL[] 5 16 1L IPLE} 3 18 s
IcK [ 6 15 EFW ICK L6 17 LJFL
VoD 7 14 ISTR VDD 7 16 FSM
m_g 8 13 [ 1ISEL mLi] s 15 [_11sTR
el o 12 wel] o 14 EISEL
IR :l 10 114&[9_\1 iRg 10 13 1L
20 DIP NCLJ 1T 12 [JIDN
22DIP
(Slow Motion)
Pin Description
Pin No. Symbol Description
1 Iy Y input pin.
2 B B input pin.
3 VS8 Negative power supply ; Bonding option for slow motion operation.
4 DO Data output pin.
5 IPL Preload input pin.
6 ICK System clock input.
7 VDD Positive power supply.
8 ITL TL input pin.
9 IUP Up input pin.
10 IR Right input pin.

P/N :
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5 Super Device

SD165

11 NC No connection.
12 IDN Down input pin.
13 IL Left input pin.
14 ISEL SEL input pin.
15 ISTR Start input pin.
16 FSM Output of slow motion frequency.
17 FL 6Hz frequency output pin.
18 SIN Slow motion on/off pin.
19 ITR TR input pin.
20 IX X input pin.
21 FM 12Hz frequency output pin.
22 1A A input pin.
Absolute Maximum Ratings
RATING VALUE Noti(.:e: Stress greater than those listed under Absolute
Maximum Ratings may cause permanent damage to
DC Supply Voltage <5.5V the device. This is a stress rating only and functional
Input/Output Voltage VSS-0.5V to VDD+0.5V operation of the device at these or any other conditions
Ovétating T t 0°C 10 50°C above those indicated in the operational sections of this
e i e ¥ specification is not implied , Exposure to absolute
Storage Temperature 0°Cto70°C maximum rating conditions for extended period may

Electrical Characteristics

( VDD = 5.0V, VSS = 0V, Ta = 25°C, unless otherwise specified)

affect reliability.

Parameter Symbol Min. Typ. Max. Condition
Operating Voltage Vdd 3.5V 5V 5.5V -
Operating Current Iop --- 100pA 300uA No load
FL Frequency FLOUT 5Hz 6Hz 7Hz -—-
FM Frequency FMOUT 10Hz 12Hz 14Hz -
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g Super Device

Application circuits

SD165

SUPER NINTENDO CONNECTOR
. |

o> Qoo G QD ‘ Qo Qo @

(i i_ Jllfumxﬁv ‘i

BONDING OPTION ’J J
FR_S T |

HOTION [ o
Dbl

| i J_‘ | TURBO KEY
‘ - | . | | -
Dnu ITRD -
'_IIIPL SIN| RE
- . SD165 o
5 il . D_ 0SE FOR
e . BLOW MOT 0N
T -lj"DD F3m - -
(L 10 IR IV 1L ISEL )
L1 L] QJ L1 0 O O
L

—1
Ik

Bonding Diagram

Pad No. Pad Name X ¥
] ik 77.54 57.8
N o 2 IB 18.445 57.8
L O OO [ 3 Vss 3.4 57.8
Vss 1B R TR X 1 Do 3.4 44.965
) 5 IPL 34 31,875
[ o ] § 10K 34 18.7
7 VDD ij 11.05
] 1L ) 3.4
[ siv[ | i
L 9 P 3.4 3.4
SD165 ) 10 IR 3%06}55 3.4
1, 11 IDN ), 3.4
[ Jiex ] 12 1L 38.08 34
. 13 ISEL 47.175 3.4
[ ] [ | i ISTR §7.29 3.4
ITL e 1R 1oy 1L ISEL  ISTR Ig FE‘E gg%g 2153_3??5?5
O O 00 00 0 L 17 SIN 5729 3655
18 ITR 57.29 45.645
L - 19 IX 57.29
20 il 46.58 57.8
21 [A 36.125 57.8
Unit: mil
Note: Substrate is connected to VDD
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5 Super Device

SD166

Features

. Power supply range: 3.5V to 5.5V

SD166

16 Bits Sega Mega-2 Paddle Controller With
Turbo Function

« Built in RC oscillator for turbo function.
. On/off and level hold operating modes for turbo

function.

General Description

SD166 is a new type COMS joystick controller
designed for 16 bits SEGA MEGA-2 paddle
controller. Two kinds of turbo speed are available

Pin Description

. Bonding option for slow motion operation.
. Two kinds of turbo speed for various applications

(5Hz and 10Hz ).

. Low power consumption.

by bonding options. In various applications, only
minimum external components is needed.

Pin No. Symbol Description
1 FM 12Hz frequency output pin.
2 FL 6Hz frequency output pin.
3 0OSCo Oscillator output pin.
4 SIN Slow motion on/off pin.
5 VSS Negative power supply. Bonding option for slow motion operation.
6 Q6 Data output pin.
7 Q5 Data output pin.
8 Q4 Data output pin.
9 Q3 Data output pin.
10 Q2 Data output pin.
11 Q1 Data output pin.
12 VDD Positive power supply.
13 SCAN Scan signal from MEGA-2 system.
14 PORI Power on reset pin.
15 IUP Up input pin.
16 IR Right input pin.
17 IDN Down input pin.
18 L Left input pin.
19 IST Start input pin.
| 20 IA A input pin.
P/N : Rev. 1.1, Apr. 30, 1997
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6 Super Device

SD166
21 IB B input pin.
22 IC C input pin.
23 1z Z input pin.
24 Iy Y input pin.
25 IX X input pin.
26 IMODE Mode input pin.
27 FSM Output of slow motion frequency.
Absolute Maximum Ratings
RATING VALUE Notice: Stress greater than those listed under Absolute

Maximum Ratings may cause permanent damage to
the device. This is a stress rating only and functional
Input/Output Voltage VSS-0.5V to VDD+0.5V operation of the device at these or any other conditions

. 5 5 above those indicated in the operational sections of this
Operating Temperature PCHuioC specification is not implied , Exposure to absolute
Storage Temperature 0°Cto 70°C maximum rating conditions for extended period may
affect reliability.

DC Supply Voltage <5.5V

Electrical Characteristics

( VDD = 5.0V, VSS =0V, Ta = 25°C, unless otherwise specified)

Parameter Symbol Min, Type. Max. Condition
Operating Voltage vdd 4.5V 5V 5.5V -
Operating Current Top 100uA 300uA No load
FL Frequency FL 4Hz 5Hz 6Hz -
FM Frequency FM 8Hz 10Hz 12Hz -

Application circuits

TO SEGA NEGA-2 CONNECTOR

A~
-
Lidp
: Ry
309000008
e BT T T T T ET 1T
.Fﬁﬁﬂﬁﬂﬁﬁﬁ i
! II_IIEmh_J__lh r




g Super Device

SD166

Bonding Diagram

@ @ o4
sD166
1

Pad No. Pad Name X Y
1 FM 69.36 19.55
2 FL 6936 27.54
3 Q8CO 69.36 3519
4 SIN 69.36 43.435
5 VSS 69.36 60,605
6 6 53.55 53,805
7 Q5 45,985 53,805
& Q4 37.23 53.805
9 Q3 2975 53.805
10 Q2 21.08 53.805
1 Q1 13.43 53.805
12 VDD 3.40 58225
13 SCAN 3.40 43,01
14 PORI 3.40 35275
15 IUP 3.40 27.625
16 R 3.40 19.635
17 DN 3.40 11.985
18 . 3.40 34
19 IsT 11.135 34
20 IA 18.785 34
21 m 26.605 34
22 Ic 34.34 34
23 1z 42075 34
24 Y 4981 34
25 X 60.265 34
26 IMODE 69.36 34
27 FSM 69.36 11.56

Unit: mil

Note: Substrate is connected to VDD




