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SEMICONDUCTOR

INTRODUCTION

SECTION 1

TOPAZ SEMICONDUCTOR

Topaz Semiconductor Inc. was founded in March of
1985. The company specializes in design and manufac-
turing high performance devices for high frequency
analog signal processing and medium power, high
voltage transistors and smart power circuits. The
technologies used are double-diffused MOS, (D-MOS)
and D-MOS integrated with complementary MOS,
(CMOS/D-MOS).

The D-MOS process can be utilized to reduce gate
length (lateral D-MOS) or to increase transistor
breakdown voltage (vertical D-MOS). Short gate
length increases the speed of lateral D-MOS devices
beyond that achievable with other silicon structures.
Hence, lateral D-MOS FETs can provide a perfor-
mance bridge between other silicon devices and GaAs
devices. Lateral D-MOS devices are used extensively
in applications ranging from large signal analog
switching, (RF, video, ATE, telephone, etc.), to small
signal VHF/VHF amplifiers, and high-speed digital
interface applications, such as pin drivers in automatic
test equipment and logic analyzer probes.

Depletion mode, (normally-ON), lateral D-MOS FETs
can be substituted for J-FETs in many applications
and extend high frequency performance by an order
of magnitude.

Vertical D-MOS can operate at high voltages, over
600V, yet can be controlled by small amplitude, very
low current signals. Topaz Semiconductor specializes
in ultra low leakage, low threshold and multiple chip
configurations used in back plane testers, signal
analyzers, solid state relays and display driver
applications.

Vertical D-MOS devices with gate-source standoff
voltage above 100 volts are used as replacements for
reed relays. Another application is high voltage
switching without level shifting.

CMOS/D-MOS integrated circuits feature high off
isolation at video frequencies combined with low
insertion loss. The major applications are in video and
RF switching. On chip control of high frequency signal
switching reduces crosstalk between channels and
increases the level of integration.

Topaz Semiconductor has a state-of-the-art, class 10,
5" wafer fabrication line located at its San Jose facility.
The company'’s focus is on development of new, higher
performance products within selected market seg-
ments, i.e., signal processing and smart power areas.
The key element in this strategy is the utilization and
further enhancement of D-MOS technology.

Topaz Semiconductor manufactures a large number of
standard D-MOS and CMOS/D-MOS products. Some
of the new products are designed to be compatible with
existing industry standard devices. When used in place
of those standard parts, they provide an economical
way of extending performance of existing systems.

In addition to standard catalog parts, Topaz Semi-
conductor also manufactures application specific
products, offers special processing and selections,
and high reliability products tested to military
requirements.

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799,
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Zi 2 MASTER PART TYPE INDEX
SEMICONDUCTOR

TOPAZ DATA SHEET
PART TYPE PACKAGE DESCRIPTION PAGE NO.
2N6781 TO-205 D-MOS FET N-CHAN 60V 0.6 ohm 2-26
2N6782 TO-205 D-MOS FET N-CHAN 100V 0.6 ohm 2-26
2N7000 TO-92 D-MOS FET N-CHAN 60V 5.0 ohm 2-29
2N7104 TO-72 D-MOS FET N-CHAN 30V 70 ohm 2-31
2N7105 TO-72 D-MOS FET N-CHAN 30V 70 ohm ZENER 2-31
2N7106 TO-72 D-MOS FET N-CHAN 10V 70 ohm 2-31
2N7107 TO-72 D-MOS FET N-CHAN 10V 70 ohm ZENER 2-31
2N7108 TO-72 D-MOS FET N-CHAN 20V 70 ohm 2-31
2N7109 TO-72 D-MOS FET N-CHAN 20V 70 ohm ZENER 2-31
ANO110NA 18-PDIP D-MOS N-CHAN 8-ARRAY 100V 100 ohm 2-35
ANO120NA 18-PDIP D-MOS N-CHAN 8-ARRAY 200V 300 ohm 2-35
ANO130NA 18-PDIP D-MOS N-CHAN 8-ARRAY 300V 300 ohm 2-35
ANO140NA 18-PDIP D-MOS N-CHAN 8-ARRAY 400V 350 ohm 2-35
APO120NA 18-PDIP D-MOS P-CHAN 8-ARRAY -200V 600 ohm 2-38
APO130NA 18-PDIP D-MOS P-CHAN 8-ARRAY -300V 600 ohm 2-38
APO140NA 18-PDIP D-MOS P-CHAN 8-ARRAY -400V 700 ohm 2-38
CDG201AK 16-CDIP ANALOG SWITCH QUAD SPST MIL TEMP 3-4
CDG201BJ 16-PDIP ANALOG SWITCH QUAD SPST IND TEMP 3-4
CDG201BK 16-CDIP ANALOG SWITCH QUAD SPST IND TEMP 3-4
CDG201CJ 16-PDIP ANALOG SWITCH QUAD SPST COMM TEMP 3-4
CDG211CJ 16-PDIP ANALOG SWITCH QUAD SPST COMM TEMP 3-8
CDG2214BJ  8-PDIP ANALOG SWITCH 1-CHANNEL IND TEMP 3-18
CDG2214N REPLACED BY CDG2214BJ

CDG308AK 16-CDIP ANALOG SWITCH QUAD SPST MIL TEMP 3-12
CDG308BJ 16-PDIP ANALOG SWITCH QUAD SPST IND TEMP 3-12
CDG308BK 16-CDIP ANALOG SWITCH QUAD SPST IND TEMP 3-12
CDG308CJ 16-PDIP ANALOG SWITCH QUAD SPST COMM TEMP 3-12
CDG308J REPLACED BY CDG308BK

CDG308N REPLACED BY CDG308BJ

CDG309AK 16-CDIP ANALOG SWITCH QUAD SPST MIL TEMP 3-12
CDG309BJ 16-PDIP ANALOG SWITCH QUAD SPST IND TEMP 3-12
CDG309BK 16-CDIP ANALOG SWITCH QUAD SPST IND TEMP 3-12
CDG309CJ 16-PDIP ANALOG SWITCH QUAD SPST COMM TEMP 3-12
CDG309J REPLACED BY CDG309BK

CDG309N REPLACED BY CDG309BJ

CDG4308BJ  20-PDIP ANALOG SWITCH QUAD SPST IND TEMP 3-12
CDG4308N REPLACED BY CDG4308BJ

CDG4309BJ  20-PDIP ANALOG SWITCH QUAD SPST IND TEMP 3-12
CDG4309N REPLACED BY CDG4309BJ

CDG4469J 16SCDIP 8-BIT DIGITAL CONTROL ATTENUATOR 3-22
CDG4500AK  14-CDIP 4-CHANNEL MUX MILITARY TEMP 3-28
CDG4500BJ  14-PDIP 4-CHANNEL MUX INDUSTRIAL TEMP 3-28
CDG4500BK  14-CDIP 4-CHANNEL MUX INDUSTRIAL TEMP 3-28
CDG4500CJ  14-PDIP 4-CHANNEL MUX COMMERCIAL TEMP 3-28
CDGA4500N REPLACED BY CDG4500BJ

CDGS5341AK  14-CDIP ANALOG SWITCH DUAL T IND TEMP 3-31
CDG5341BJ  14-PDIP ANALOG SWITCH DUAL T IND TEMP 3-31
CDGS5341BK  14-CDIP ANALOG SWITCH DUAL T IND TEMP 3-31
CDG5341CJ  14-PDIP ANALOG SWITCH DUAL T COMM TEMP 3-31
CDG5341N REPLACED BY CDG5341BJ

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

MASTER PART TYPE INDEX

TOPAZ DATA SHEET
PART TYPE  PACKAGE DESCRIPTION PAGE NO.
SD1100CHP ~ CHIP D-MOS FET N-CHAN 450V 35 ohm 2-64
SD1100DD  TO-18 D-MOS FET N-CHAN 450V 35 ohm 2-64
SD1100HD  TO-39 D-MOS FET N-CHAN 450V 35 ochm 2-64
SD1101BD  TO-92 D-MOS FET N-CHAN 400V 25 ohm

SD1101CHP  CHIP D-MOS FET N-CHAN 400V 25 ohm 2-64
SD1101DD  TO-18 D-MOS FET N-CHAN 400V 25 ohm 2-64
SD1101HD  TO-39 D-MOS FET N-CHAN 400V 25 ohm 2-64
SD1102BD  TO-92 D-MOS FET N-CHAN 250V 10 ohm 2-67
SD1102CHP  CHIP D-MOS FET N-CHAN 250V 10 ohm 2-67
SD1102DD  TO-18 D-MOS FET N-CHAN 250V 10 ohm 2-67
SD1102HD  TO-39 D-MOS FET N-CHAN 250V 10 ohm 2-67
SD1104BD DISCONTINUED, REPLACED BY SD1107BD

SD1104CHP DISCONTINUED, REPLACED BY SD1107CHP

SD1104DD DISCONTINUED, REPLACED BY SD1107DD

SD1104HD DISCONTINUED, REPLACED BY SD1107HD

SD1105BD DISCONTINUED, REPLACED BY SD1107BD

SD1105CHP DISCONTINUED, REPLACED BY SD1107CHP

SD1105DD DISCONTINUED, REPLACED BY SD1107DD

SD1105HD DISCONTINUED, REPLACED BY SD1107HD

SD1106AD  TO-237 D-MOS FET N-CHAN 60V 5.0 ohm 2-70
SD1106CHP  CHIP D-MOS FET N-CHAN 60V 5.0 ohm 2-70
SD1106DD  TO-18 D-MOS FET N-CHAN 60V 5.0 ohm 2-70
SD1107BD  TO-92 D-MOS FET N-CHAN 100V 4.0 ohm 2-72
SD1107CHP  CHIP D-MOS FET N-CHAN 100V 4.0 ohm 2-72
SD1107DD  TO-18 D-MOS FET N-CHAN 100V 4.0 ohm 2-72
SD1107HD  TO-39 D-MOS FET N-CHAN 100V 4.0 ohm 2-72
SD1107N 14-PDIP QUAD D-MOS FET N-CHAN 100V 4.0 ohm 2-72
SD1112BD  TO-92 D-MOS FET N-CHAN 200V 7.0 ohm 2-67
SD1112CHP  CHIP D-MOS FET N-CHAN 200V 7.0 ohm 2-67
SD1112DD  TO-18 D-MOS FET N-CHAN 200V 7.0 ohm 2-67
SD1112HD  TO-39 D-MOS FET N-CHAN 200V, 7.0 ohm 2-67
SD1113BD  TO-92 D-MOS FET N-CHAN 200V 10 ohm 2-67
SD1113CHP  CHIP D-MOS FET N-CHAN 200V 10 ohm 2-67
SD1113DD  TO-18 D-MOS FET N-CHAN 200V 10 ohm 2-67
SD1113HD  TO-39 D-MOS FET N-CHAN 200V 10 ohm 2-67
SD1114BD DISCONTINUED, REPLACED BY SD1107BD

SD1114CHP DISCONTINUED, REPLACED BY SD1107CHP

SD1114DD DISCONTINUED, REPLACED BY SD1107DD

SD1114HD DISCONTINUED, REPLACED BY SD1107HD

SD1115BD DISCONTINUED, REPLACED BY SD1107BD

SD1115CHP DISCONTINUED, REPLAGED BY SD1107CHP

SD1115DD DISCONTINUED, REPLACED BY SD1107DD

SD1115HD DISCONTINUED, REPLACED BY SD1107HD

SD1117BD  TO-92 D-MOS FET N-CHAN 60V 2.5 ohm 2-72
SD1117CHP  CHIP D-MOS FET N-CHAN 60V 2.5 ohm 2-72
SD1117DD  TO-18 D-MOS FET N-CHAN 60V 2.5 ohm 2-72
SD1117HD  TO-39 D-MOS FET N-CHAN 60V 2.5 ohm 2-72
SD1117N 14-PDIP QUAD D-MOS FET N-CHAN 60V 2.5 ohm 2-72
SD1122BD  TO-92R D-MOS FET N-CHAN 200V 10 ohm 2-76
SD1122CHP  CHIP D-MOS FET N-CHAN 200V 10 ohm 2-76

Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose,
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PART TYPE = PACKAGE DESCRIPTION PAGE NO.
SD1122DD TO-18 D-MOS FET N-CHAN 200V 10 ohm 2-76
SD1124BD TO-92R D-MOS FET N-CHAN 60V 5.0 ohm 2-78
SD1124CHP  CHIP D-MOS FET N-CHAN 60V 5.0 ohm 2-78
SD11278D TO-92 D-MOS N-CHAN 60V 4 ohm LOW LEAKAGE 2-80
SD1127CHP  CHIP D-MOS N-CHAN 60V 4 ohm LOW LEAKAGE 2-80
SD1137BD TO-92 D-MOS FET N-CHAN 60V 2.5 ohm LOW VT 2-82
SD1137CHP  CHIP D-MOS FET N-CHAN 60V 2.5 ohm, LOW VT 2-82
SD1200CHP  CHIP D-MOS FET N-CHAN 450V 700 ohm 2-84
SD1200DD TO-18 D-MOS FET N-CHAN 450V 700 ohm 2-84
SD1201CHP  CHIP D-MOS FET N-CHAN 400V 500 ohm 2-84
SD1201DD TO-18 D-MOS FET N-CHAN 400V 500 ohm 2-84
SD1202BD TO-92 D-NOS FET N-CHAN 200V 250 ohm 2-86
SD202CHP CHIP D-MOS FET N-CHAN 200V 250 ohm 2-86
SD1500BD TO-92 D-MOS FET N-CHAN 600V 60 ohm 2-88
SD1500CHP  CHIP D-MOS FET N-CHAN 600V 60 ohm 2-88
SD1501BD TO-92 D-MOS FET N-CHAN 550V 60 ohm 2-88
SD1501CHP  CHIP D-MOS FET N-CHAN 550V 60 ohm 2-88
SD200CHP CHIP D-MOS FET N-CHAN 20V 50 ohm 2-41
SD200DC TO-52+ D-MOS FET N-CHAN 20V 50 ohm 2-41
SD200DC/R ~ TO-52+ SD200DC WITH SHORTING RING 2-41
SD201CHP CHIP D-MOS FET N-CHAN 20V 50 ohm ZENER 2-41
SD201DC TO-52+ D-MOS FET N-CHAN 20V 50 ohm ZENER 2-41
SD201DC/R  TO-52+ SD201DC WITH SHORTING RING 2-41
SD202CHP CHIP D-MOS FET N-CHAN 20V 45 ohm 2-41
SD202DC TO-52+ D-MOS FET N-CHAN 20V 45 ohm 2-41
SD202DC/R  TO-52+ SD202DC WITH SHORTING RING 2-41
SD203CHP CHIP D-MOS FET N-CHAN 20V 45 ohm ZENER 2-41
SD203DC TO-52+ D-MOS FET N-CHAN 20V 45 ohm ZENER 2-41
SD203DC/R  TO-52+ SD203DC WITH SHORTING RING 2-41
SD205CHP CHIP D-MOS FET N-CHAN 25V 6.0 ohm ZENER 2-43
SD205HD TO-39R D-MOS FET N-CHAN 25V 6.0 ohm ZENER 2-43
SD2100DE TO-72 D-MOS N-CHAN DEPL 20V 150 ohm 2-90
SD2100DE/R  TO-72 SD2100DE WITH SHORTING RING 2-90
SD2107AD TO-237 D-MOS FET P-CHAN -100V 5.0 ohm 2-92
SD2107BD TO-92 D-MOS FET P-CHAN -100V 5.0 ohm 2-92
SD2107CHP  CHIP D-MOS FET P-CHAN -100V 5.0 ohm 2-92
SD2107DD TO-18 D-MOS FET P-CHAN -100V 5.0 ohm 2-92
SD2107HD TO-39 D-MOS FET P-CHAN -100V 5.0 ohm 2-92
SD210CHP CHIP D-MOS FET N-CHAN 30V 70 ohm 2-46
SD210DE TO-72 D-MOS FET N-CHAN 30V 70 ohm 2-46
SD210DE/M  TO-72 SD210DE, JANTX PROCESSING 2-3, 2-46
SD210DE/R  TO-72 SD210DE WITH SHORTING RING 2-46
SD211ACHP  CHIP D-MOS FET N-CHAN 30V 70 ohm ZENER 2-49
SD211ADE TO-72 D-MOS FET N-CHAN 30V 70 ohm ZENER : 2-49
SD211ADE/R  TO-72 SD211ADE WITH SHORTING RING 2-49
SD211CHP CHIP D-MOS FET N-CHAN 30V 70 ohm ZENER 2-46
SD211DE TO-72 D-MOS FET N-CHAN 30V 70 ohm ZENER 2-46
SD211DE/M  TO-72 SD211DE, JANTX PROCESSING 2-3, 2-46
SD211DE/R  TO-72 SD211DE WITH SHORTING RING 2-46
SD212CHP CHIP D-MOS FET N-CHAN 10V 70 ohm 2-46

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

MASTER PART TYPE INDEX

TOPAZ DATA SHEET
PART TYPE PACKAGE DESCRIPTION PAGE NO.
SD212DE TO-72 D-MOS FET N-CHAN 10V 70 ohm 2-46
SD212DE/R  TO-72 SD212DE WITH SHORTING RING 2-46
SD213CHP CHIP D-MOS FET N-CHAN 10V 70 ohm ZENER 2-46
SD213DE TO-72 D-MOS FET N-CHAN 10V 70 ohm ZENER 2-46
SD213DE/R  TO-72 SD213DE WITH SHORTING RING 2-46
SD214CHP CHIP D-MOS FET N-CHAN 20V 70 ohm 2-46
SD214DE TO-72 D-MOS FET N-CHAN 20V 70 ohm 2-46
SD214DE/M  TO-72 SD214DE, JANTX PROCESSING 2-3, 2-46
SD214DE/R  TO-72 SD214DE WITH SHORTING RING 2-46
SD215ACHP  CHIP D-MOS FET N-CHAN 20V 70 ohm ZENER 2-49
SD215ADE TO-72 D-MOS FET N-CHAN 20V 70 ohm ZENER 2-49
SD215ADE/R  TO-72 SD215ADE WITH SHORTING RING 2-49
SD215CHP CHIP D-MOS FET N-CHAN 20V 70 ohm ZENER 2-46
SD215DE TO-72 D-MOS FET N-CHAN 20V 70 ohm ZENER 2-46
SD215DE/M  TO-72 SD215DE, JANTX PROCESSING 2-3, 2-46
SD21sDE/R  TO-72 SD215DE WITH SHORTING RING 2-46
SD217CHP CHIP D-MOS FET N-CHAN 25V 6.0 ohm ZENER 2-52
SD217DE TO-72 D-MOS FET N-CHAN 25V 6.0 ohm ZENER 2-52
SD217DE/R  TO-72 SD217DE WITH SHORTING RING 2-52
SD219CHP CHIP D-MOS FET N-CHAN 25V 6.0 ohm ZENER 2-52
SD219DE TO-72 D-MOS FET N-CHAN 25V 6.0 ohm ZENER 2-52
SD219DE/R  TO-72 SD219DE WITH SHORTING RING 2-52
SD2200DE TO-72 D-MOS FET N-CHAN DEPL 20V, 75 ohm 2-95
SD2200DE/R  TO-72 SD2200DE WITH SHORTING RING 2-95
SD2204BD TO-92 D-MOS FET P-CHAN -400V 700 ohm 2-98
SD220CHP CHIP D-MOS FET N-CHAN 60V 9.0 ohm 2-55
SD220HD TO-39R D-MOS FET N-CHAN 60V 9.0 ohm 2-55
SD303CHP CHIP DUAL GATE D-MOS FET N-CHAN 20V 80 ohm 2-57
SD303DC TO-52+ DUAL GATE D-MOS FET N-CHAN 20V 80 ohm 2-57
SD303DC/R  TO-52+ SD303DC WITH SHORTING RING 2-57
SD304CHP CHIP DUAL GATE D-MOS FET N-CHAN 25V 130 ohm 2-59
SD304DE TO-72 DUAL GATE D-MOS FET N-CHAN 25V 130 ohm 2-59
SD304DE/R  TO-72 SD304DE WITH SHORTING RING 2-59
SD306CHP CHIP DUAL GATE D-MOS FET N-CHAN 20V 100 ohm 2-59
SD306DE TO-72 DUAL GATE D-MOS FET N-CHAN 20V 100 ohm 2-59
SD306DE/R  TO-72 SD306DE WITH SHORTING RING 2-59
SD3300AD TO-237 D-MOS FET N-CHAN 100V 0.6 ohm 2-100
SD3300BD TO-92 D-MOS FET N-CHAN 100V 0.6 ohm 2-100
SD3300CHP  CHIP D-MOS FET N-CHAN 100V 0.6 ohm 2-100
SD3300HD TO-205 D-MOS FET N-CHAN 100V 0.6 ohm 2-100
SD3301AD TO-237 D-MOS FET N-CHAN 60V 0.4 ohm 2-100
SD3301BD TO-92 D-MOS FET N-CHAN 60V 0.4 ohm 2-100
SD3301CHP  CHIP D-MOS FET N-CHAN 60V 0.4 ohm 2-100
SD3301HD TO-205 D-MOS FET N-CHAN 60V 0.4 ohm 2-100
SD411HD TO-78 DUAL D-MOS N-CHAN 20V 70 ohm 2-62
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SDS5000CHP  CHIP QUAD D-MOS FET N-CHAN 20V 70 ohm Z 2-103
SD5000J 16-CDIP QUAD D-MOS FET N-CHAN 20V 70 ohm Z 2-103
SDS5000N 16-PDIP QUAD D-MOS FET N-CHAN 20V 70 ohm Z 2-103
SD5001CHP  CHIP QUAD D-MOS FET N-CHAN 10V 70 ohm Z 2-103
SD5001J 16-CDIP QUAD D-MOS FET N-CHAN 10V 70 ohm Z 2-103
SDS5001N 16-PDIP QUAD D-MOS FET N-CHAN 10V 70 ohm Z 2-103
SD5002CHP  CHIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 2-103
SD5002J 16-CDIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 2-103
SDS5002N 16-PDIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 2-103
SD5100CHP  CHIP QUAD D-MOS FET N-CHAN 30V 70 ohm Z 2-106
SD5100N 14-PDIP QUAD D-MOS FET N-CHAN 30V 70 ohm Z 2-106
SD5101CHP  CHIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 2-106
SD5101N 14-PDIP QUAD D-MOS FET N-CHAN 15V 70 ohm Z 2-106
SD5200CHP  CHIP QUAD D-MOS FET N-CHAN 30V 80 ohm Z 2-108
SD5200N 16-PDIP QUAD D-MOS FET N-CHAN 30V 80 ohm Z 2-108
SD5400CY SO-14 QUAD FET N-CHAN 20V 30 ohm COMM TEMP 2-110
SD5401CY SO-14 QUAD FET N-CHAN 10V 30 ohm COMM TEMP 2-110
SD5402CY SO-14 QUAD FET N-CHAN 15V 30 ohm COMM TEMP 2-110
SD5501CHP  CHIP QUAD D-MOS N-CHAN DEPL 20V, 150 ohm 2-113
SD5501J 16-CDIP QUAD D-MOS N-CHAN DEPL 20V, 150 ohm 2-113
SDS5501N 16-PDIP QUAD D-MOS N-CHAN DEPL 20V, 150 ohm 2-113
TNO106N3 TO-92 D-MOS FET N-CHAN 60V 3.0 ohm 2-82
TNO106ND CHIP D-MOS FET N-CHAN 60V 3.0 ohm 2-82
TNO110N3 TO-92 D-MOS FET N-CHAN 100V 3.0 ohm 2-82
TNO110ND CHIP D-MOS FET N-CHAN 100V 3.0 ohm 2-82
TZ402BD TO-92 D-MOS FET N-CHAN 15V 80 ohm ZENER 2-115
TZ403BD TO-92 D-MOS FET N-CHAN 15V 60 ohm ZENER 2-117
TZ404BD TO-92 D-MOS FET N-CHAN 20V 8.0 ohm ZENER 2-120
TZ5911HD TO-78 DUAL D-MOS N-CHAN DEPL 20V, 150 ohm 2-123
VNO104N3 TO-92 D-MOS FET N-CHAN 40V 3.0 ohm 2-128
VNO104ND CHIP D-MOS FET N-CHAN 40V 3.0 ohm 2-128
VNO106N3 TO-92 D-MOS FET N-CHAN 60V 3.0 ohm 2-128
VNO106ND CHIP D-MOS FET N-CHAN 60V 3.0 ohm 2-128
VNO109N3 TO-92 D-MOS FET N-CHAN 90V 3.0 ohm 2-128
VNO109ND CHIP D-MOS FET N-CHAN 90V 3.0 ohm 2-128
VNO610LL TO-92 D-MOS FET N-CHAN 60V 5.0 ohm 2-130
VN10KN3 TO-92 D-MOS FET N-CHAN 60V 5.0 ohm 2-132
VN10LM TO-237 D-MOS FET N-CHAN 60V 5.0 ohm 2-134
VN2222LL TO-92 D-MOS FET N-CHAN 60V 7.5 ohm 2-130
VN2222LM TO-237 D-MOS FET N-CHAN 60V 7.5 ohm 2-134
VN2410CHP  CHIP D-MOS FET N-CHAN 240V 10 ohm 2-136
VN2410L TO-92 D-MOS FET N-CHAN 240V 10 ohm 2-136
VPO104N3 TO-92 D-MOS FET P-CHAN -40V 8.0 ohm 2-139
VPO104ND CHIP D-MOS FET P-CHAN -40V 8.0 ohm 2-139
VPO106N3 TO-92 D-MOS FET P-CHAN -60V 8.0 ohm 2-139
VPO106ND CHIP D-MOS FET P-CHAN -60V 8.0 ohm 2-139
VPO109N3 TO-92 D-MOS FET P-CHAN -90V 8.0 ohm 2-139
VPO109ND CHIP D-MOS FET P-CHAN -90V 8.0 ohm 2-139
VP0808CHP  CHIP D-MOS P-CHAN -80V 5.0 ohm 2-142
VP0808L TO-92 D-MOS P-CHAN -80V 5.0 ohm 2-142
VP0808M TO-237 D-MOS P-CHAN -80V 5.0 ohm 2-142
VP1008CHP  CHIP D-MOS P-CHAN -100V 5.0 ohm 2-142
VP1008L TO-92 D-MOS P-CHAN -100V 5.0 ohm 2-142
VP1008M TO-237 D-MOS P-CHAN -100V 5.0 ohm 2-142
VQ1000J 14-PDIP QUAD D-MOS FET N-CHAN 60V 5.5 ohm 2-145

m
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWAX: 910-338-0025
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SEMICONDUCTOR

LATERAL AND VERTICAL D-MOS FETs

SECTION 2

M+ PRODUCT ENHANCEMENT FLOW (JANTX EQUIV.)

PRODUCT SELECTOR GUIDES
N-Channel, Enhancement-Mode, Lateral D-MOS
N-Channel, Depletion-Mode, Lateral D-MOS
N-Channel, Enhancement-Mode, Vertical D-MOS
P-Channel, Enhancement-Mode, Vertical D-MOS

LATERAL & VERTICAL D-MOS FET SUBSTITUTION GUIDE
Topaz Semiconductor offers alternatives to a total of 760 other manufac-
turers’ part types.

J-FET SUBSTITUTION GUIDE
N-Channel, Depletion-Mode, Lateral D-MOS FETs can be used to replace
J-FETs in high-frequency/high-speed applications.

PRODUCT DATA SHEETS

PAGE(S)

2-3

2-4

2-4

2-5, 2-6

2-6

2-7 to 2-23 incl.
2-24, 2-25

2-26 to 2-146 incl.

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

M+ PROCESS OPTION FLOW CHART

MIL-STD-750 TEST METHODS

Preseal Visual Inspection
Method 2072

'

Stabilization Bake
Method 1031
24 Hours @ Ta = +150°C

'

Temperature Cycle

Method 1051

20 Cycles, —55°C and
+150°C, 10 Min at Extremes

'

Constant Acceleration
Method 2006

20K G, Y1 Orientation
Fine Leak

Method 1071
Limit, 5 x 10-8 atm/cc/sec

NOTES:

-

o

ORDERING INFORMATION:
To order standard catalog parts with M+ Product Enhancement,
add /M to standard part number. eg: SD21 5DE/M

Gross Leak
Method 1071
Condition C, Fluoro-Carbon

l

Electrical Test
100% to 25°C Static Tests

Plus gfs

Gate Stress Burn-In
Method 1039, Condition A

168 Hours

Electrical Test
100% to 25°C Static Tests

Plus gfs

External Visual Inspection
Method 2071
Sample Inspection

Device mark after seal and prior to first electrical test.
Applicable to TO-18, TO-39 and TO-72 hermetic packages.
Off Shore build, US test and Burn-In and QC inspection.
All devices are shipped with shorting rings on leads.

All devices are shipped in bulk, packed in anti-static bags.

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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D-MOS PRODUCT SELECTOR GUIDE

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE VERTICAL D-MOS FETs

BVDss | rDS(on) | SINGLE | SINGLE SINGLE | SINGLE QUAD OCTAL | FEATURES/
(Volts) (ohms) TO-18 TO-39 TO-92 TO-237 | 14-Pin DIP | 18-Pin DIP| APPLICATIONS

MIN MAX  |HERMETIC|HERMETIC | PLASTIC | PLASTIC PLASTIC | PLASTIC
600 60 SD1500BD High BVpss
550 SD1501BD Small Package
450 700 SD1200DD Low Capacitance
35 SD1100DD | SD1100HD
400 500 SD1201DD Low Capacitance
350 ANO140NA( Low Leakage, loss 5.0nA

max for 8 channels

25 SD1101DD [ SD1101HD | SD1101BD

300 300 ANO130NA| Low Leakage, lpss 5.0nA
max for 8 channels
250 10 SD1102DD | SD1102HD | SD1102BD
240 10 VN2410L
200 300 ANO120NA| Low Leakage, Ipss 5.0nA
max for 8 channels
250 SD1202BD Low Leakage
Low Capacitance
28 SD1122BD Reversed S-D Pin-Out

Lead-Formed to TO-18

10 SD1113DD | SD1113HD | SD1113BD
7.0 SD1112DD | SD1112HD | SD1112BD

100 100 ANO1T10NA | Low Leakage, Ipss 5.0nA
max for 8 channels

4.0 SD1107DD | SD1107HD | SD1107BD SD1107N
SD1105DD | SD1105HD | SD1105BD
3.0 SD1104DD | SD1104HD | SD1104BD

TNO110N3 Low Threshold, Vr 1.5V max
25 CF CF
0.6 2N6782
SD3300HD |SD3300BD |SD3300AD
90 3.0 VNO109N3
80 4.0 SD1115DD | SD1115HD | SD1115BD

3.0 SD1114DD | SD1114HD | SD1114BD

25 CF CF
CF—Contact Factory

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100  TWX: 910-338-0025
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D-MOS PRODUCT SELECTOR GUIDE

SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE VERTICAL D-MOS FETs (CONTINUED)

BVpss | ™DS(on) SINGLE SINGLE SINGLE | SINGLE QUAD OCTAL | FEATURES/
(Volts) (ohms) TO-18 TO-39 TO-92 T0-237 |14-Pin DIP | 18-Pin DIP| APPLICATIONS
MIN MAX | HERMETIC|HERMETIC| PLASTIC | PLASTIC | PLASTIC PLASTIC
60 75 VN2222LL | VN2222LM
55 VQ1000J
5.0 SD1106DD 2N7000 | SD1106AD
SD1124BD| VN10LM
VNO610LL
VN10KN3
4.0 SD11278BD Low Leakage, lpss1.0nA max
3.0 TNO106N3 Low Threshold, Vr 1.5V max
VNO106N3
25 sSD1117DD| SD1117HD | SD1117BD CF SD1117N
SD1137BD Low Threshold, Vr 1.5V max
0.6 2N6781
0.4 SD3301HD | SD3301BD | SD3301AD
40 3.0 VNO104N3
2.5 CF

CF—Contact Factory

P-CHANNEL ENHANCEMENT-MODE VERTICAL D-MOS FETs

BVpss | ™DS(on) | SINGLE SINGLE SINGLE | SINGLE | QUAD OCTAL | FEATURES/
(Volts) (ohms) TO-18 TO-39 TO-92 TO-237 | 14-Pin DIP | 18-Pin DIP | APPLICATIONS
MIN MAX | HERMETIC|HERMETIC | PLASTIC | PLASTIC | PLASTIC PLASTIC
-400 700 SD2204BD APO140NA
-300 600 APO130NA | Low Leakage, loss
-200 600 APO120NA | -5NA max for 8 channels
-100 5.0 SD2107DD | SD2107HD | SD2107BD | SD2107AD CF CF
VP1008L | VP1008M
-90 8.0 VPO109N3
-80 5.0 VP0808L | VP0808M
-60 8.0 VPO106N3
-40 8.0 VP0104N3

CF—Contact Factory

Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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D-MOS PRODUCT SELECTOR GUIDE

N-CHANNEL ENHANCEMENT-MODE LATERAL D-MOS FETs

SEMICONDUCTOR

BVDSX | BVDSX | rDS(on) | SINGLE | SINGLE | SINGLE | SINGLE | DUAL QUAD | QUAD | SINGLE
(Volts) | (Volts) | (ohms) | 7TO-39 | TO52+ | TO-72 | TO-82 | TO-78 |14/16-Pin| SO-14 | SOT.143
MIN MIN MAX | HERMETIC | HERMETIC|HERMETIC| PLASTIC | HERMETIC| DIP | SURFACE |SURFACE|
PLASTIC| MOUNT | MOUNT
60 05 9.0 SD220HD
30 10 70 SD210DE
2N7104
SD211DE* CF*
2N7105*
SD211ADE*
05 80 SD5200N"
70 SD5100N*
25 20 6.0 SD219DE*
15 SD217DE*
05 130 SD304DE*
70 SD200DC
SD201DC*
60 | SD205HD*
20 20 70 SD214DE
2N7108
SD215DE* SD5000N* [SD5400CY*|  CF*
2N7109*
SD215ADE*
05 100 SD306DE*
80 SD303DC*
50 SD202DC
SD203DC*
20 TZ404BD*
15 15 70 SD5002N* [SD5402CY*
05 80 TZ2402BD*
70 SD5101N"
60 TZ403BD*
10 10 70 SD212DE SD411HD*
2N7106
SD213DE* SD5001N* [SD5401CY*|  CF*
2N7107*

*—Gate Protective Diode(s) +—4-Lead TO-52 Package CF—Contact Factory

N-CHANNEL DEPLETION-MODE LATERAL D-MOS FETs

BVDSX | BVpsx | rps(on) | SINGLE | SINGLE SINGLE | SINGLE | DUAL QUAD
(Volts) | (Volts) | (ohms) | TO-39 TO-52+ TO-72 TO-92 | TO-78 |16-PinDIP
MIN MIN MAX | HERMETIC | HERMETIC | HERMETIC | PLASTIC | HERMETIC | PLASTIC

20 10 75 SD2200DE*
150 SD2100DE* TZ5911HD* | SD5501N*

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWNX: 910-338-0025
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VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

NOTE: See separate listings for Analog Switch and Analog Multiplexer Substitution Guide
and J-FET Replacement Guide.

LEGEND:
PART NO. Manufacturer's part number, complete for ordering purposes.
CHAN. N-Channel, P-Channel or N+P Channel Arrays.
DESCRP. DEPL — Depletion-mode (Normally On.). Unless otherwise
stated, all devices are Enhancement-Mode
(Normally Off).
DG — Dual Gate
DUAL — 2-Channel
OCTAL — 8-Channel
QUAD — 4-Channel
SOT — Small Outline Transistor Package.
z — Gate Protective Diode(s).
BVpss Drain-Source Breakdown Voltage.
Ip(on) ON Drain Current at Tg or Ta = +25°C.
PACKAGE CHIP — Individual chips, usually in Waffle Pack.
CDIP — Ceramic Dual In-Line on Ceramic Side-Brazed
Package.
LF — Lead Formed. .
SO-14 — Small Outline, 14-Pin Package.
TO — JEDEC Package.
52+ — 4-Lead variation of TO-52 Package.
92R — Reversed Source and Drain Leads.
143 — SOT-143, Small Outline 4-Pin Package.
TOPAZ
PART NUMBER CF — Contact Factory for details on available alternative
products.
(Part No.) — Functional equivalent in similar or identical package

which nearly meets, equals, or exceeds key para-
meters of Part Number.

Topaz Semiconductor, 1971 N. Capitol Avenue, ~ San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Amperex

) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Tos(on) Ibon) PACKAGE  PART NUMBER

BS170 N 60 5.000 019 92LF SD1124BD
BST70A N 80 4,000 0.50 92 SD1107BD
BST72A N 100 10.000 0.30 92 SD11078D

) (ohms) (Amps) (TO-XX) TOPAZ

PART NO. CHAN. DESCR. BVpss Toson) In(ony PACKAGE  PART NUMBER

BS107P N 200 23.000 012 92R SD1122BD
BS107PT N 200 28.000 012 92R SD1122BD
BS170P N 60 5.000 0.50 92R SD1124BD
BS250P P 60 14.000 -23 92 VPO106N3
VN10LP N 60 5.000 027 92 VN1OKN3
ZVNO104A N 40 4,000 0.38 92 SD1107BD
ZVNO104B N 40 4000 0.86 39 SD1107HD
ZVNO0104D N 40 4000 0.00 CHIP SD1107CHP
ZVNO106A N 60 4,000 0.32 92 SD1107BD
ZVNO106B N 60 4,000 0.85 39 SD1107HD
ZVNO106D N 60 4,000 0.00 CHIP SD1107CHP
ZVNO108A N 80 4,000 0.32 92 SD1107BD
ZVNO0108B N 80 4.000 0.85 39 SD1107HD
ZVN0108D N 80 4000 0.00 CHIP SD1107CHP
ZVNO109A N 90 4,000 0.38 92 SD1107BD
ZVNOi09B N 90 4,000 0.86 39 SD1107HD
ZVNOT10A N 100 8.000 0.26 92 SD11078D
ZVNO110B N 100 8.000 0.58 39 SD1107HD
ZVNOT10D N 100 8.000 0.00 CHIP SD1107CHP
ZVNOT14A N 140 8.000 0.26 92 SD11128D
ZVNO114B N 140 8.000 0.58 39 SD1112HD
ZVNO114D N 140 8.000 0.00 CHIP SD1112CHP
ZVNO116A N 160 16.000 018 92 SD1112BD
ZVNOT68 N 160 16.000 0.40 39 SD1112HD
ZVNO116D N 160 16.000 0.00 CHIP SD1112CHP
ZVNOH7TA N 170 23.000 016 92 SD1122BD
ZVNO120A N 200 16.000 016 92 SD1112BD
ZVNO120B N 200 16.000 0.42 39 SD1112HD
ZVN0120D N 200 16,000 0.00 CHIP SD1112CHP
ZVNO124A N 240 16.000 0.16 92 SD1102BD
ZVNO1248 N 240 16.000 0.42 39 SD1102HD
ZVNO1A2A N 20 2,000 0.45 92 SD1117BD
ZVNO1A2B N 20 2,000 1.00 39 SD1117HD
ZVNO1A2D N 20 2.000 0.00 CHIP SD1117CHP
ZVNO1A3A N 30 2,000 0.45 92 SD1117BD
ZVNO1A3B N 30 2,000 1.00 39 SD117HD
ZVNO1A3D N 30 2.000 0.00 CHIP SD1117CHP
ZVNO204B N 40 2,000 132 39 SD1117HD
ZVN0204D N 40 2.000 0.00 CHIP SD1117CHP
ZVN02068 N 60 2,000 132 39 SD1117HD
ZVNO206D N 60 2,000 0.00 CHIP SD1117CHP
ZVNO2108B N 100 4.000 0.90 39 SD1107HD
ZVN0210D N 100 4,000 0.00 CHIP SD1107CHP
ZVNO216B N 160 8.000 0.64 39 SD1112HD
ZVNO0216D N 160 8.000 0.00 CHIP SD1112CHP
ZVNO0220B N 200 8.000 0.64 39 SD1112HD
ZVN0220D N 200 8.000 0.00 CHIP SD1112CHP
ZVNO2A2B N 20 1.000 1.80 39 SD3301HD
ZVNO2A2D N 20 1.000 0.00 CHIP SD3301CHP
ZVNO2A3B N 30 1.000 1.80 39 SD3301HD

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799,  408/942-9100 TWX: 910-338-0025
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| 57 VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Ferranti (continued)

) (ohms) (Amps) (TO-XX) TOPAZ

PART NO. CHAN. DESCR. BVpss Tos(on) Toton) PACKAGE  PART NUMBER
ZVN02A3D N 30 1.000 0.00 CHIP SD3301CHP
ZVNO526A N 260 40.000 0.10 92 SD11018D
ZVNO530A N 300 50.000 0.0 02 SD1101BD
ZVNO05308 N 300 50.000 0.15 39 SD1101HD
ZVN0530D N 300 80.000 0.00 CHIP SD1101CHP
ZVNO535A N 350 50,000 0.0 92 SD1101BD
ZVN05358 N 350 50.000 015 39 SD101HD
ZVNO535D N 350 80.000 0.00 CHIP SD1101CHP
ZVNO540A N 400 80.000 0.08 92 SD1101BD
ZVN0540B N 400 80.000 017 39 SD1101HD
ZVN0540D N 400 80.000 0.00 CHIP SD1101CHP
ZVN0545B N 450 80.000 017 39 SD1100HD
ZVNO545D N 450 80.000 0.00 CHIP SD1100CHP
ZUN1104B N 40 1.000 1.90 39 SD3301HD
ZVN1104D N 40 1,000 0.00 CHIP SD3301CHP
ZVN1106B N 60 1.000 1.90 39 SD3301HD
ZVN1106D N 60 1,000 0.00 CHIP SD3301CHP
ZVN1108B N 80 1.000 1.90 39 SD3300HD
ZVN1108D N 80 1,000 0.00 CHIP SD3300CHP
ZVN11098B N 90 1.000 1.90 39 SD3300HD
ZUN11A2B N 20 0.500 2.50 39 SD3301HD
ZUN11A2D N 20 0.500 0.00 CHIP SD3301CHP
ZVN11A3B N 30 0.500 2.50 39 SD3301HD
ZUNT1A3D N 30 0.500 0.00 CHIP SD3301CHP
ZVN1204B N 0 0.400 270 39 SD3301HD
ZVN1204D N 4 0.400 0.00 CHIP SD3301CHP
ZVN12068 N 60 0.400 2.70 30 SD3301HD
ZVN1206D N 60 0.400 0.00 CHIP SD3301CHP
ZVN1210B N 100 0.750 2.00 39 SD3300HD
ZVN1210D N 100 0.750 0.00 CHIP SD3300CHP
ZUN1304A N 40 10.000 0.23 92 SD1107BD
ZVN13048 N 40 10,000 0.52 39 SD1107HD
ZVN1304D N 40 10,000 0.00 CHIP SD1107CHP
ZUN1306A N 60 10.000 020 92 SD11078D
ZVN1306B N 60 10,000 0.50 39 SD107HD
ZVUN1306D N 60 10.000 0.00 CHIP SD1107CHP
ZVN1308A N 80 10.000 0.20 92 SD1107BD
ZVN1308B N 80 10,000 0.50 39 SD1107HD
ZVN1308D N 80 10.000 0.00 CHIP SD1107CHP
ZVN1300A N 90 10,000 0.23 g2 SD11078D
ZVN1309B N 9 10.000 0.52 39 SD1107HD
ZUNT310A N 100 20,000 016 92 SD1107BD
ZUN1310B N 100 20.000 0.37 39 SD1107HD
ZVN1310D N 100 20.000 0.00 CHIP SD1107CHP
ZUN1314A N 140 20.000 016 9 SD11138D
ZVN1314B N 140 20.000 037 39 SD1113HD
ZUN1314D N 140 20.000 0.00 CHIP SD1113CHP
ZUN1316A N 160 20000 012 92 SD11138D
ZVN1316B N 160 40.000 0.26 39 SD1113HD
ZUN1316D N 160 40,000 0.00 CHIP SD1113CHP
ZVN1320A N 200 40.000 010 92 SD11138D
ZUN13208 N 200 40,000 0.25 39 SD1113HD
ZVN1320D N 200 40,000 0.00 CHIP SD1113CHP
ZUN1404A N 40 250,000 0.01 92 SD1202BD
ZVUN1404D N 40 250.000 0.00 CHIP SD1202CHP
ZUN1406A N 60 250.000 0.01 92 SD12028D
ZVN1408D N 60 250.000 0.00 CHIP SD1202CHP
ZVN1408A N 80 250,000 0.01 92 SD1202BD
ZVN1408D N 80 250.000 0.00 CHIP SD1202CHP
ZVN1400A N 90 250.000 0.01 92 SD12028D

Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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j VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Ferranti (continued)

v) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Tos(on) Ibony PACKAGE  PART NUMBER
ZVN1410A N 100 500.000 0.03 92 SD12028D
ZVN1410D N 100 500.000 0.00 CHIP SD1202CHP
ZVN1414A N 140 500.000 0.03 92 SD12028D
ZVN1414D N 140 500.000 0.00 CHIP SD1202CHP
ZVN1416A N 160 1000.000 0.02 92 SD12028D
ZVN1416D N 160 1000.000 0.00 CHIP SD1202CHP
ZVN1420A N 200 1000.000 0.02 92 SD1202BD
ZVN1420D N 200 1000.000 0.00 CHIP SD1202CHP
ZVN2104A N 40 2,000 0.45 92 CF
ZVN2104B N 40 2.000 1.20 39 CF
ZVN2106A N 60 2.000 0.45 92 CF
ZVN2106B N 60 2.000 1.20 39 CF
ZVN2110A N 100 4.000 0.32 92 SD1107BD
ZVN2110B N 100 4,000 0.85 39 SD1107HD
ZVN2115A N 150 16.000 0.16 92 SD11138D
ZVN21158 N 150 16.000 0.42 39 SD1113HD
ZVN2117A N 170 10.000 017 92 SD1113BD
ZVN2117B N 170 10.000 0.46 39 SD1113HD
ZVN2120A N 200 10.000 017 92 SD1113BD
ZVN21208B N 200 10.000 0.46 39 SD1113HD
ZVN22028 N 20 0.500 4.80 39 SD3301HD
ZVN22048 N 40 0.500 480 39 SD3301HD
ZVN2206B N 60 0.500 480 39 SD3301HD
ZVN22088 N 80 0.800 3.45 39 SD3300HD
ZVN2210B N 100 0.800 3.45 39 SD3300HD
ZVN2530A N 300 35.000 0.09 92 SD1101BD
ZVN25308 N 300 35.000 0.24 39 SD1101HD
ZVN2535A N 350 35.000 0.09 92 SD1101BD
ZVN25358 N 350 35.000 0.24 39 SD1101HD
ZVN3302A N 20 5.000 0.27 92 VNO104N3
ZVN3302B N 20 5.000 0.75 39 SD1117HD
ZVN3304A N 40 5.000 0.27 92 VNO104N3
ZVN3304B N 40 5.000 0.75 39 SD1117HD
ZVN3306A N 60 5.000 027 92 VNO106N3
ZVN3306B N 60 5.000 0.75 39 SD1117HD
ZVN3310A N 100 10.000 0.20 g2 SD1107BD
ZVN33108 N 100 10.000 0.50 39 SD1107HD
ZVN3315A N 150 40,000 010 92 SD1113BD
ZVN33158 N 150 40.000 0.25 39 SD1113HD
ZVP0102A P 20 5.000 -28 92 SD2107BD
ZVP01028 3 20 5.000 -76 39 SD2107HD
ZVP0104A P -40 8.000 -27 92 VPO104N3
ZVP0104B P -40 8.000 -62 39 SD2107HD
ZVP0104D P -40 8.000 0.00 CHIP VPO104ND
ZVPO106A p 60 8.000 -23 92 VPO106N3
ZVP01068 P -60 8.000 -60 39 SD2107HD
ZVP0106D P 60 8.000 0.00 CHIP VPO106ND
ZVP0108A P -80 8.000 -23 92 VPO109N3
ZVP01088 P -80 8.000 -160 39 SD2107HD
ZVP0108D P -80 8.000 0.00 CHIP VPO109ND
ZVPO109A p 90 8.000 -27 92 VPO109N3
ZVP01098 P -90 8.000 -62 39 SD2107HD
ZVPOT10A P -100 16.000 -20 92 SD2107BD
ZVP0110B p -100 16.000 44 39 SD2107HD
ZVP0110D P -100 16.000 0.00 CHIP SD2107CHP
ZVP0204B P -40 4000 -1.00 39 SD2107HD
ZVP0204D P -40 4,000 0.00 CHIP SD2107CHP
ZVP02068 P -60 4.000 -1.00 39 SD2107HD
ZVP0206D P -60 4000 0.00 CHIP SD2107CHP
ZVP0208B p -80 4.000 1.00 39 SD2107HD

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Ferranti (continued)

W (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Tos(on) 1o(on) PACKAGE  PART NUMBER
ZVP0208D P 80 4.000 0.00 CHIP SD2107CHP
ZVP02098 P -90 4,000 .00 30 SD2107HD
ZVP0210B P 100 8.000 -84 39 SD2107HD
ZVP0210D P -100 8.000 0.00 CHIP SD2107CHP
ZVP11108 P -100 4.000 -.97 30 SD2107HD
ZVP1110D P -100 4.000 0.00 CHIP SD2107CHP
ZVP1404A P -40 600,000 -.03 92 SD2204BD
ZVP1406A 3 60 600.000 -03 92 SD2204BD
ZVP1408A P -80 600.000 -03 92 SD2204BD
ZVP1409A P -90 600.000 -03 92 SD2204BD
ZVP1410A P -100 1200.000 -02 92 SD2204BD
ZVP1414A P 140 1200.000 -02 92 SD2204BD
ZVP1416A P 160 2400.000 -02 92 SD2204BD
ZVP1420A P 200 2400.000 -02 92 SD2204BD
ZVP2104A P ~40 5.000 -.28 92 SD2107BD
ZVP21048 P -40 5.000 -76 39 SD2107HD
ZVP2106A P -60 5.000 -28 92 SD2107BD
ZVP2106B P -60 5.000 .76 39 SD2107HD
ZVP2110A P 4100 8.000 -3 a2 SD21078D
ZVP2110B P -100 8.000 -60 39 SD2107HD
ZVP3302A P -20 14.000 -16 92 VPO104N3
ZVP3304A 3 -40 14.000 16 92 VPO104N3
ZVP3306A P -60 14.000 -6 92 VP0106N3

-
General Electric/Intersil
) {ohms) (Amps) (ToxXxX) TOPAZ

PART NQ. CHAN. DESCR. BVpss Tos(on) Ioton) PACKAGE  PART NUMBER
DBOAK2 N 60 2,400 0.50 237 CF
IRFF110 N 100 0.600 3.50 205 SD3300HD
IRFF111 N 60 0.600 3.50 205 SD3301HD
IRFF112 N 100 0.800 3.00 205 SD3300HD
IRFF113 N 60 0.800 3.00 205 SD3301HD
IRFF123 N 60 0.400 5.00 205 SD3301HD
IVN5000AND N 40 2.500 0.70 237 CF
IVN5000ANE N 60 2.500 0.70 237 CF
IVNS00OANF N 80 2,500 0.70 237 CF
IVN5000ANH N 100 2,500 0.70 237 CF
IVN5000SND N 40 2.500 0.90 52 SD1117DD
IVN5000SNE N 60 2.500 0.90 52 SD1117DD
IVN5000TND N 40 2,500 120 30 SD1117HD
IVN5000TNE N 60 2.500 1.20 39 SD1117HD
IVN5000TNF N 80 2.500 120 39 CF
IVN5000TNG N ) 2.500 1.20 39 CF
IVN5000TNH N 100 2,500 120 39 CF
IVN5001AND N 40 2.500 0.70 237 CF
IVN5001ANE N 60 2,500 0.70 237 CF
IVN5001ANF N 80 2,500 0.70 237 CF
IVN5001ANH N 100 2.500 0.70 237 CF
IVN5001SND N 40 2,500 0.90 52 SD1117DD
IVN5001SNE N 60 2,500 0.90 52 SD1117DD
IVN5001TND N 40 2.500 1.20 39 SD1117HD
IVN5001TNE N 60 2,500 1.20 39 SD1117HD
IVN5001TNF N 80 2.500 1.20 39 SD1117HD
IVN5001TNG N 90 2.500 120 39 SD1107HD
IVN5200TND N 40 0.500 4.00 205 SD3301HD
IVN5200TNE N 60 0.500 400 205 SD3301HD
IVN5200TNF N 80 0.500 4.00 205 SD3300HD
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SEMICONDUCTOR

VERTICAL and LATERAL

D-MOS FET SUBSTITUTION GUIDE

General Electric/Intersil (continued)

) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Fos(on) Ibon) PACKAGE  PART NUMBER
IVN5201TND N 40 0.500 4.00 205 SD3301HD
IVN5201TNE N 60 0.500 4.00 205 SD3301HD
IVN5201TNF N 80 0.500 4.00 205 SD3300HD
IVN6300ANE N 60 7500 0.25 237 SD1106AD
IVNB300ANF N 80 7500 0.25 237 SD1106AD
IVNB300SNE N 60 7500 0.25 52 SD1107DD
IVN6300SNF N 80 7500 025 52 SD1107DD
IVNB300SNH N 100 7500 0.25 52 SD1107DD
IVN6300SNM N 200 25.000 012 52 SD1113DD
IVN6300SNP N 250 25.000 012 52 SD1102DD
IVN6300SNS N 400 75.000 010 52 SD1101DD
IVN6300SNT N 450 75.000 010 52 SD1100DD
IVNB660 N z 60 3.000 2.40 39 SD1117HD
IVNG661 N z 90 4,000 2.40 39 SD1107HD
VN10KMA N 60 5.000 075 237 SD1106AD

- -
Hitachi

) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Toson) Inon) PACKAGE  PART NUMBER
2SK196H N z 160 15.000 0.50 205 SD1113HD
25K441 N 500 50.000 0.30 205 CF
2N6782 N 100 0.600 3.50 205 2N6782

] -
International Rectifier

W) (ohms) (Amps) (TO-XX) TOPAZ
PART NG. CHAN. DESCR. BVpgs Toson) Inton) PACKAGE  PART NUMBER
IRFC110 N 100 0.600 0.00 CHIP SD3300CHP
IRFC113 N 60 0.800 0.00 CHIP SD3301CHP
IRFC123 N 60 0.400 0.00 CHIP SD3301CHP
IRFC120 N 100 2.400 0.00 CHIP CF
IRFG123 N 60 3.200 0.00 CHIP SD1117CHP
IRFF110 N 100 0.600 3.50 205 SD3300HD
IRFF111 N 60 0.600 3.50 205 SD3301HD
IRFF112 N 100 0.800 3.00 205 SD3300HD
IRFF113 N 60 0.800 3.00 205 SD3301HD
IRFF123 N 60 0.400 5.00 205 SD3301HD
IRFG120 N QUAD 100 2,600 045 coip CF
IRFG123 N QUAD 60 3.400 0.38 CDIP CF

) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss os(on) Inon) PACKAGE  PART NUMBER
BS107 N 200 28.000 0.08 92LF SD1122BD
BS170 N 60 5.000 019 92LF SD1124BD
BS250 P -45 14.000 -13 92LF VPO106N3
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SEMICONDUCTOR

VERTICAL and LATERAL

D-MOS FET SUBSTITUTION GUIDE

Motorola

) {ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss P Ioon) PACKAGE = PART NUMBER
2N6660 N 60 3.000 2.00 205 SDA117HD
2N6661 N 90 4.000 2.00 205 SD1107HD
BS107 N 200 28.000 0.25 226 SD1122BD
BS107A N 200 6.000 0.25 226 CF
BS170 N 60 5.000 0.50 226 SD1124BD
MFE910 N 60 5.000 050 205 SD1117HD
MFE9200 N 200 6.400 0.40 206 SD1112DD
MFE930 N 35 1.400 2.00 205 SD3301HD
MFE960 N 60 1.700 2.00 205 SD3301HD
MFE990 N 90 2.000 2.00 205 SD3300HD
MPF6660 N 60 3.000 0.30 226 SD1117BD
MPF6661 N 90 4.000 0.25 226 SD1107BD
MPF910 N 60 5.000 0.20 226 SD1107BD
MPF9200 N 200 6.400 0.40 226 SD1112BD
MPF230 N 35 1.400 2.00 226 SD3301BD
MPF960 N 60 1.700 2.00 226 SD3301BD
MPF990 N 90 2.000 2.00 226 SD3300BD
W {ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss ToS(on) Toton) PACKAGE  PART NUMBER
2N6782 N 100 0.600 3.50 205 2N6782
IRFF110 N 100 0.600 350 205 SD3300HD
IRFF111 N 60 0.600 350 205 SD3301HD
IRFF112 N 100 0.800 3.00 205 SD3300HD
IRFF113 N 60 0.800 3.00 205 SD3301HD
IRFF123 N 60 0.400 5.00 205 SD3301HD
RFL1NOSL N 80 1.200 1.00 205 SD3300HD
RFLINTOL N 100 1.200 1.00 205 SD3300HD
RFL2N05 N 50 0.750 2.00 205 SD330THD
RFL2N06 N 60 0.750 2.00 205 SD3301HD
-
Semi Processes, Inc.
) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Fos(on) Io(on) PACKAGE  PART NUMBER
SD1100CHP N 450 35.000 0.00 CHIP SD1100CHP
SD1100DD N 450 35.000 0.08 18 SD1100DD
SD1100HD N 450 35.000 0.08 39 SD1100HD
SD1101BD N 400 25.000 0.08 92 SD1101BD
SD1101CHP N 400 25.000 0.00 CHIP SD1101CHP
SD1101DD N 400 25.000 0.08 18 SD1101DD
SD1101HD N 400 25.000 014 39 SD1101HD
SD1102BD N 250 10.000 0.23 92 SD1102BD
SD1102CHP N 250 10.000 0.00 CHIP SD1102CHP
SD1102DD N 250 10.000 0.31 18 SD1102DD
SD1102HD N 250 10.000 057 39 SD1102HD
SD1104BD N 100 3.000 0.42 92 SD1104BD
SD1104CHP N 100 3.000 0.00 CHIP SDH04CHP
SD1104DD N 100 3.000 0.56 18 SD1104DD
SD1104HD N 100 3.000 1.05 39 SD1104HD
SD11058D N 100 4.000 0.36 92 SD1105BD
SD1105CHP N 100 4.000 0.00 CHIP SD1105CHP
SD1105DD N 100 4.000 0.49 18 SD1105DD
SD1105HD N 100 4.000 0.91 39 SD1105HD
SD1106AD N 60 5.000 0.50 237 SD1106AD
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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. VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Semi Processes, Inc. (continued)

™ (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss oson) In(on) PACKAGE  PART NUMBER
SD106CHP N 60 5.000 0.00 CHIP SD1106CHP
SD1106DD N 60 5.000 0.50 18 SD1106DD
SD11078D N 100 4,000 0.36 92 SD1107BD
SD107CHP N 100 4,000 0.00 CHIP SD1107CHP
SD1107DD N 100 4000 0.49 18 SD1107DD
SD107HD N 100 4.000 0.91 39 SD1107HD
SD1107N N QUAD 100 4.000 0.51 PDIP SD1107N
SD1112BD N 200 7000 0.27 92 SD1112BD
SD1112CHP N 200 7000 0.00 CHIP SD1112CHP
SD1112DD N 200 7000 0.37 18 SD1112DD
SD1112HD N 200 7000 0.69 39 SD1112HD
SD11138D N 200 10.000 0.23 92 SD1113BD
SD1113CHP N 200 10.000 0.00 CHIP SD1113CHP
SD1113DD N 200 10.000 0.31 18 SD1113DD
SDT13HD N 200 10.000 0.57 39 SD1113HD
SD1114BD N 80 3.000 0.42 92 SD11148D
SD1114CHP N 80 3.000 0.00 CHIP SD1114CHP
SD1114DD N 80 3.000 0.56 18 SD1114DD
SD1114HD N 80 3,000 105 39 SD1114HD
SD11158D N 80 4000 0.42 92 SD11158D
SD1115CHP N 80 4,000 0.00 CHIP SD1115CHP
SD1115DD N 80 4,000 0.49 18 SD1115DD
SD1115HD N 80 4000 0.91 39 SD1115HD
SD11178D N 60 2,500 0.46 92 SD11178D
SD117CHP N 60 2.500 0.00 CHIP SD1117CHP
SD1117DD N 60 2.500 0.62 18 SD1117DD
SD1117HD N 60 2,500 115 39 SD1117HD
SDT17N N QUAD 60 2,500 0.46 PDIP SD1117N
SD11228D N 200 10.000 012 92LF SD11228D
SD1122CHP N 200 10.000 0.00 CHIP SD1122CHP
SD11248D N 60 5.000 0.20 92LF SD11248D
SD1124CHP N 60 5.000 0.00 CHIP SD1124CHP
SD1200CHP N 450 700.000 0.00 CHIP SD1200CHP
SD1200DD N 450 700.000 0.02 18 SD1200DD
SD1201CHP N 400 500.000 0.00 CHIP SD1201CHP
SD1201DD N 400 500.000 0.02 18 SD1201DD
SD12028D N 200 250,000 0.04 92 SD1202BD
SD1202CHP N 200 250.000 0.00 CHIP SD1202CHP
SD200DC/R N 25 50,000 0.05 52+ SD200DC/R
SD201DC/R N z 25 50.000 0.05 52+ SD201DG/R
SD202DC/R N 20 35.000 0.05 52+ SD202DC/R
SD203DC/R N z 20 35.000 0.05 52+ SD203DC/R
SD210DE/R N 30 70,000 0.05 72 SD210DE/R
SD211DE/R N z 30 70,000 0.05 72 SD211DE/R
SD212DE/R N 10 70000 0.05 72 SD212DE/R
SD213DE/R N z 10 70.000 0.05 72 SD213DE/R
SD214DE/R N 20 70.000 0.05 72 SD214DE/R
SD214EE N 20 70.000 0.05 72 SD214DE
SD215DE/R N z 20 70.000 0.05 72 SD215DE/R
SD303DC/R N ZDG 20 80.000 0.05 52+ SD303DC/R
SD304DE/R N zpG 25 130.000 0.05 72 SD304DE/R
SD306DE/R N ZDG 20 100.000 0.05 72 SD306DE/R
’ ) (ohms) (Amps) (TOXX) TOPAZ
PART NO. CHAN. DESCR. BVpes Tos(on) Io(on) PACKAGE  PART NUMBER

SGSP151 N 100 0.600 5.00 205 SD3300HD
SGSP152 N 80 0.600 5.00 205 SD3301HD
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VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Signetics

) (ohms) (Amps) (TOXX) ToPAZ
PART NO. CHAN. DESCR. BVpss Tosion) Ioon) PACKAGE  PART NUMBER
DMP4025DB N 25 6.000 0.80 39 SD205HD
DMS4025DE N 25 6,000 0.20 72 SD217DE
SD200DC N 25 50.000 0.05 52+ SD200DC
SD201DC N z 25 50.000 0.05 50+ SD201DC
SD202DC N 20 35.000 0.05 52+ SD202DC
SD203DC N z 20 35.000 0.05 52+ $D203DC
SD210DE N 30 70.000 0.05 72 SD210DE
SD210EE N 30 70.000 0.05 72 SD210DE
SD211DE N z 30 70.000 0.05 72 SD211DE
SD211EE N z 30 70.000 0.05 72 SD211DE
SD212DE N 10 70.000 0.05 72 SD212DE
SD212EE N 10 70.000 0.05 72 SD212DE
SD213DE N z 10 70.000 0.05 72 SD213DE
SD213EE N z 10 70.000 0.05 72 SD213DE
SD214DE N 20 70.000 0.05 72 SD214DE
SD215DE N z 20 70.000 0.05 72 SD215DE
SD215EE N z 20 70.000 0.05 72 SD215DE
SD217DE N z 25 6.000 0.30 72 SD217DE
SD217EE N z 25 6.000 0.30 72 SD217DE
SD220H N 60 9.000 0.50 39 SD220HD
5D222DC N 60 9.000 0.50 72 CF
SD300DC N ZDG 25 130.000 0.05 52+ SD304DE
SD300EC N ZDG 25 130.000 0.05 52+ SD304DE
SD303DC N Z DG 20 80.000 0.05 52+ SD303DC
SD303EC N Z DG 20 80.000 0.05 52+ SD303DC
SD304DE N ZDG 25 130.000 0.05 72 SD304DE
SD304EE N Z DG 25 130.000 0.05 72 SD304DE
SD306DE N ZDG 20 100,000 0.05 72 SD306DE
SD306EE N ZDG 20 100.000 0.05 72 SD306DE
SD50001 N Z QUAD 20 70.000 0.05 coip SD5000J
SD5000N N Z QUAD 20 70.000 0.05 PDIP SD5000N
SD50011 N Z QUAD 10 70.000 0.05 cDIP SD5001
SD5001N N Z-QUAD 10 70.000 0.05 PDIP SD5001N
SD5002! N Z QUAD 15 70.000 0.05 CcDIP SD5002J
SD5002N N Z QUAD 15 70.000 0.05 PDIP SD5002N
SD5100N N Z QUAD 30 70.000 0.05 PDIP SD5100N
SD5101N N Z QUAD 15 70.000 0.05 PDIP SD5101N
SD52001 N Z QUAD 30 80.000 0.05 cDIP CF
SD5200N N Z QUAD 30 80.000 0.05 PDIP SD5200N
-

Siliconix
™ (ohms) (Amps) (TOXX) TOPAZ

PART NO. CHAN. DESCR. BVpss Toson) Ioon) PACKAGE  PART NUMBER
2NB659 N 35 1.800 140 205 CF
2N6660 N 80 3.000 2,00 205 SD1117HD
2NB661 N 90 4.000 2,00 205 SD1107HD
2N6781 N 60 0.600 3.50 205 2N6781
2N6782 N 100 0.600 3.50 205 2N6782
2N7000 N 60 5.000 0.20 92 2N7000
2N7010 N 60 0.350 130 237 CF
2N701 N 40 0.350 1:30 237 CF
2NT7104 N @10) 30 70.000 0.05 72 2N7104
2NT7105 N z(21) 30 70.000 0.05 72 2N7105
2N7106 N (@12) 10 70.000 0.05 72 2N7106
2NT107 N Z (213) 10 70.000 0.05 72 2NT7107
2N7108 N (214) 10 70.000 0.05 72 2N7108
ONT7109 N Z (215) 10 70.000 0.05 72 2N7109
2N7116 N Z QUAD 20 70.000 0.05 cop 2N7116
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; | VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Siliconix (continued)

™ (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss oson) In(on) PACKAGE  PART NUMBER
2NT117 N Z QUAD 10 70.000 0.05 cor 2NT117
2N7118 N Z QUAD 15 70000 0.05 coP 2N7118
BS107 N 200 28.000 0.08 92LF SD1122BD
BS170 N 60 5.000 019 92LF SD1124BD
BS250 P -45 14.000 13 92LF VPO106N3
BSR64 N 60 7500 0.25 237 SD1106AD
BSRE5 N 60 5.000 0.30 237 SD1106AD
BSRE6 N 60 3.000 0.47 237 SD1106AD
BSR67 N 80 4,000 0.40 237 SD1106AD
IRFF110 N 100 0.600 350 205 SD3300HD
IRFF111 N 60 0.600 3.50 205 SD3301HD
IRFF112 N 100 0.800 3.00 205 SD3300HD
IRFF113 N 60 0.800 3.00 205 SD3301HD
IRFF123 N 60 0.400 5.00 205 SD3301HD
SD2100 N DEPL 25 200.000 0.05 72 SD2100DE
SD210DE N 30 70.000 0.05 72 SD210DE/R
SD2110 N DUAL 25 60.000 0.05 78 SD411HD
SD211DE N z 30 70,000 0.05 72 SD211DE/R
SD2120 N DUAL 25 60.000 0.05 78 SD411HD
SD212DE N 10 70.000 0.05 72 SD212DE/R
SD213DE N z 10 70.000 0.05 72 SD213DE/R
SD214DE N 20 70.000 0.05 72 SD214DE/R
SD215DE N z 20 70,000 0.05 72 SD215DE/R
SD5000N N Z QUAD 20 70,000 0.05 PDIP SD5000N
SD5001N N Z QUAD 10 70.000 0.05 PDIP SD5001N
SD5002N N Z QUAD 15 70.000 0.05 PDIP SD5002N
SD5200N N Z QUAD 30 80.000 0.05 PDIP SD5200N
SD5400CY N Z QUAD 20 70,000 0.05 SO14 SD5400CY
SD5401CY N Z QUAD 10 70,000 0.05 SO14 SD54010Y
SD5402CY N Z QUAD 15 70,000 0.05 S04 SD5402CY
S12200 N 15 16.000 0.00 72 SD217DE
S12400 N z 15 12.000 0.05 72 SD217DE
SNO120NB N OCTAL 200 300.000 0.05 coIP ANOT20NA
SNOT30NB N OCTAL 300 300.000 0.05 coIP ANOT30NA
SNOT40NB N OCTAL 400 350.000 0.05 coiP ANOT4ONA
ssT211 N zsor 30 75.000 0.05 143 CF
SST213 N Zsor 10 75.000 0.05 143 CF
SST215 N ZsoT 20 75.000 0.05 143 CF
VN0300B N 30 1.200 1.86 205 SD3301HD
VNO300L N 30 1.200 0.63 92 SD3301BD
VNO300M N 30 1.200 0.75 237 SD3301AD
VNOB06M N 60 3.000 0.47 237 SD1106AD
VNOB10L N z 60 5.000 019 92 SD11178D
VNOG10LL N 60 5.000 019 92 VNOBTOLL
VNOB08M N 80 4000 0.40 237 CF
VN10KE N z 60 5.000 017 52 SD1107DD
VN10KM N z 60 5.000 030 237 SD1106AD
VN1OLE N 60 5.000 017 52 SD1106DD
VN1OLM N 60 5.000 0.30 237 VN1OLM
VN12068 N 120 6.000 0.63 205 CF
VN1206L N 120 6.000 0.16 9 CcF
VN1206M N 120 6.000 0.25 237 CF
VN1210L N 120 10.000 012 92 VN2410L
VN1210M N 120 10,000 019 237 CF
VN1706L N 170 6.000 016 92 CF
VN1710L N 170 10.000 012 92 VN2410L
VN1710M N 170 10,000 019 237 CF
VN1720M N 170 20,000 014 237 CF
VN2020L N 200 24.000 0.08 92 CF
VN2222KM N z 60 7500 0.25 237 SD1106AD
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, |\ ZZ VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Siliconix (continued)

™ (ohms) (Amps) (To-xx) TOPAZ
PART NO. CHAN. DESCR. BVpss oston) Ioon) PACKAGE  PART NUMBER
VN2222L N z 60 7500 015 0 SD1117BD
VN2222LL N 60 7500 015 92 VN2222LL
VN2222LM N 60 7500 0.25 237 VN2222LM
VN2406B N 240 6.000 0.63 205 CF
VN2406L N 240 6,000 0.16 92 CF
VN2406M N 240 6.000 0.25 237 CF
VN2410L N 240 10.000 012 92 VN2410L
VN2410M N 240 10.000 019 237 CF
VN2420L N 240 24.000 0.08 92 CF
VN35AB N 35 25500 1.29 205 SD117HD
VNG7AB N 60 3.500 1.0 205 SD1117HD
VN9OAB N 90 5.000 0.91 205 SD1107HD
VNOSAB N 90 4500 0.96 205 SD1107HD
VNC010B N 60 0,500 400 205 SD3301HD
VNCOT1B N 60 0,500 400 205 SD3301HD
VNDO10B N 80 0.500 400 205 SD3300HD
VNDO11B N 80 0,500 400 205 SD3300HD
VNEO10B N 100 0.500 400 205 SD3300HD
VNEO11B N 100 0,500 4.00 205 SD3300HD
VP0808B P -80 5.000 -88 205 SD2107HD
VP080BL P -80 5.000 -21 92 VPOBOBL
VP080BM P -80 5.000 -33 237 VP0BOBM
VP1008B P -100 5.000 -88 205 SD2107HD
VP1008L P -100 5.000 21 92 VP1008L
VP1008M 3 100 5.000 -33 237 VP1008M
VQ1000J N QUAD 60 5.500 0.22 PDIP VQ1000J
VQ1004J N QUAD 60 3.500 0.46 PDIP SDH117N
VQ1006J N QUAD 60 4500 0.40 PDIP SD1107N
VQ2004J P QUAD -60 5.000 4 PDIP CF
VQ2006 P QUAD 90 5.000 41 PDIP CF
Supertex
™ (ohms) (Amps) (TOXX) TOPAZ
PART NO. CHAN. DESCR. BVpss Tos(on) Ibon) PACKAGE  PART NUMBER
2NB659 N 35 1.800 1.40 205 CF
2N6660 N 60 3,000 2.00 205 SD1117HD
2N6661 N 90 4.000 2.00 205 SD1107HD
2N7000 N 50 5.000 0.20 92 2N7000
2N7007 N 240 45.000 015 92 VN2410L
2N7008 N 60 7500 0.30 92 CF
ANOT16NA N OCTAL 160 350.000 0.03 PDIP ANO120NA
ANO116NB N OCTAL 160 350.000 0.03 colp ANO120NA
ANO120NA N OCTAL 200 300,000 0.03 PDIP ANOT20NA
ANOT20NB N OCTAL 200 300.000 0.04 coIP ANO120NA
ANOT30NA N OCTAL 300 300.000 0.03 PDIP ANOT30NA
ANGT30NB N OCTAL 300 300.000 0.04 cDIP ANO130NA
ANO132NA N OCTAL 320 350.000 0.03 PDIP ANOT40NA
ANO132NB N OCTAL 320 350.000 0.03 CDIP ANOT4ONA
ANOT4ONA N OCTAL 400 350.000 0.03 PDIP ANOT40NA
ANOT4ONB N OCTAL 400 350.000 0.04 cDIP ANO140NA
APOT1BNA P OCTAL -180 700.000 Zo1 PDIP APO120NA
APOT16NB P OCTAL 160 700.000 -0t CcDIP APO120NA
APOT20NA P OCTAL 200 £00.000 -0 PDIP APO120NA
APOT20NB 3 OCTAL 200 600.000 -01 CDIP APO120NA
APO130NA P OCTAL -300 600.000 -0t PDIP APOT30NA
APO130NB P OCTAL -300 600.000 -0 CDIP APO130NA
APOT32NA 3 OCTAL -330 700.000 _o1 PDIP APO140NA
APO132NB P OCTAL -320 700.000 -0t colp APO140NA
TNO106N2 N 60 3.000 0.80 39 CcF
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SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Supertex (continued)

W (ohms) (Amps) (TOXX) ToPAZ
PART NO. CHAN. DESCR. BVpss Tos(on) Ib(ony PACKAGE  PART NUMBER
TNOT06N3 N 60 3.000 0.35 02 TNO106N3
TNO106ND N 60 3.000 0.00 CHIP TNO106ND
TNO110N2 N 100 3.000 0.80 30 CF
TNOTION3 N 100 3.000 0.50 92 TNOT1ON3
TNOT1OND N 100 3.000 0.00 CHIP TNOT1OND
TNO520N2 N 200 10.000 1.00 30 CF
TNO520N3 N 200 10.000 0.30 92 VN2410L
TNO520ND N 200 10.000 0.00 CHIP CF
TNO524N2 N 240 10.000 0.70 39 cF
TNO524N3 N 240 10.000 0.30 92 VN2410L
TNO524ND N 240 10.000 0.00 CHIP CF
TNOB20N2 N 200 6.000 0.70 39 CF
TNOB20N3 N 200 6.000 0.40 92 CF
TNO620ND N 200 6.000 0.00 CHIP CF
TNO624N2 N 240 6.000 0.70 30 CF
TNO624N3 N 240 6.000 0.40 9 CF
TNOB24ND N 240 6.000 0.00 CHIP CF
VNO104N2 N 40 3.000 0.80 39 SD1117HD
VNO104N3 N 40 3.000 0.50 92 VNO104N3
VNO104ND N 40 3.000 0.00 CHIP VNO104ND
VNO106N2 N 60 3.000 0.80 39 SD1117HD
VNO106N3 N 60 3.000 0.50 92 VNO106N3
VNO106ND N 60 3.000 0.00 CHIP VNO106ND
VNO109N2 N 90 3000 0.80 39 CF
VNO109N3 N 90 3.000 0.50 92 VNO109N3
VNO109ND N 9 3.000 0.00 CHIP VNO109ND
VNOTION2 N 100 8.000 0.50 39 SD1107HD
VNOTIONS N 100 8.000 0.30 9 SD1107BD
VNO114N2 N 140 8.000 0.50 39 SD1112HD
VNOT14N3 N 140 8.000 0.30 92 SD11128D
VNO116N2 N 160 10.000 0.35 ) SD1113HD
VNO116N3 N 160 10.000 0.25 9 SD11138D
VNOT16ND N 160 10.000 0.00 CHIP SD1113CHP
VNO120N2 N 200 10.000 0.35 39 SD1113HD
VNOT120N3 N 200 10.000 0.25 °2 SD11138D
VNO120ND N 200 10.000 0.00 CHIP SD1113CHP
VNO204N2 N 40 2.000 150 39 SD1117HD
VNO204ND N 40 2,000 0.00 CHIP SD117CHP
VNO206N2 N 60 2,000 150 39 SD1117HD
VN0206N3 N 60 2.000 0.80 92 SD11178D
VN0206ND N 60 2.000 0.00 CHIP SD1117CHP
VNO216N2 N 160 6.000 0.70 39 SD1112HD
VNO216N3 N 160 6.000 0.40 9 SD11128D
VNO216ND N 160 6.000 0.00 CHIP SD1112CHP
VN0220N2 N 200 6.000 0.70 39 SD1112HD
VN0220N3 N 200 6.000 0.40 92 SD11128D
VNO220ND N 200 6.000 0.00 CcHIP SD1112CHP
VN0300B N 30 1.200 186 205 SD3301HD
VNO300L N 30 1.200 0.63 92 SD3301BD
VNO530N2 N 300 50,000 0.25 39 SD1101HD
VNO530N3 N 300 50.000 0.10 92 SD1101BD
VNO530ND N 300 50.000 0.00 CHIP SD1101CHP
VNO535N2 N 350 35.000 0.25 39 SD1101HD
VNO535N3 N 350 35.000 010 92 SD1101BD
VNO535ND N 350 35.000 0.00 CHIP SD1101CHP
VNO540N2 N 400 35.000 0.25 39 SD1101HD
VNO540N3 N 400 35.000 010 92 SD1101BD
VNO540ND N 400 35.000 0.00 CHIP SD1101CHP
VNO545N2 N 450 60,000 0.10 39 CF
VNO545N3 N 450 60.000 010 92 SD1501BD
VNO545ND N 450 60.000 0.00 CHIP SD1501CHP

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Supertex (continued)

™ (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Tos(on) Io(on) PACKAGE  PART NUMBER
VNO550N3 N 500 60.000 0.05 92 SD1501BD
VNOS50ND N 500 60.000 0.00 CHIP SD1501CHP
VNOBOSM N 60 3.000 0.47 237 SD1106AD
VNOB10L N 60 5.000 019 92 VNOG10LL
VNO808M N 80 4,000 0.40 237 CF %
VN10KN3 N 60 5.000 0.30 92 VN10KN3
VN10KND N 60 5.000 0.30 52 SD1106DD
VN1106N2 N 60 0.700 2.50 205 SD3301HD
VN1106ND N 60 0.700 0.00 CHIP SD3301CHP
VN1110N2 N 100 0.700 2.50 205 SD3300HD
VN1110ND N 100 0.700 0.00 CHIP SD3300CHP
VN1210B N 120 10.000 0.40 205
VN1210L N 120 10.000 012 92 VN2410L
VN1304N2 N 40 8.000 0.40 39 SD117THD
VN1304N3 N 40 8.000 0.25 92 SD11178D
VN1304ND N 40 8.000 0.00 CHIP SD117CHP
VN1306N2 N 60 8.000 0.40 39 SD1117HD
VN1306N3 N 60 8.000 0.25 92 SD11178D
VN1306ND N 60 8.000 0.00 CHIP SD1117CHP
VN1310N2 N 100 8.000 0.40 39 SD1107HD
VN1310N3 N 100 8.000 0.25 92 SD11078D
VN1310ND N 100 8.000 0.00 cHIP SD1107CHP
VN1316N2 N 160 40,000 0.15 39 SD1113HD
VN1316N3 N 160 40.000 010 92 SD11138D
VNT316ND N 160 40,000 0.00 CHIP SD1113CHP
VN1320N2 N 200 40.000 015 30 SD1113HD
VN1320N3 N 200 40,000 010 92 SD11138D
VN1320ND N 200 40,000 0.00 CHIP SD1113CHP
VN1710B N 170 10,000 0.60 205 CF
VN2010L N 200 10,000 012 9 VN2410L
VN2106ND N 60 3.000 0.00 CHIP SD1117CHP
VN2110ND N 100 3.000 0.00 CHIP TNOT1OND
VN2222L N 60 7500 015 92 VN2222LL
VN2406B N 240 6.000 0.40 39 CF
VN2406L N 240 6.000 0.25 92 CF
VN2410L N 240 6.000 012 92 VN2410L
VPO104N2 P -40 8.000 -50 30 SD2107HD
VPO104N3 P -40 8.000 -40 92 VPO104N3
VPO104ND P -40 8.000 0.00 CHIP VPO104ND
VPO106N2 P -60 8.000 -50 39 SD2107HD
VPO106N3 3 60 8.000 140 92 VPO106N3
VPO106ND P -60 8.000 0.00 CHIP VPO106ND
VPO109N2 P -20 8.000 ~50 39 SD2107HD
VP0109N3 P 20 8.000 -40 92 VPO109N3
VPO109ND p -90 8.000 0.00 CHIP VPO108ND
VPOT1ON2 P -100 16.000 0.00 30 SD2107HD
VPOT10N3 p 4100 16.000 0.00 92 SD21078D
VPOT1OND P -100 16.000 0.00 CHIP SD2107CHP
VP0204N2 3 -40 4.000 -.80 39 SD2107HD
VP0O204ND P -40 4.000 0.00 CHIP SD2107CHP
VPO206N2 P 60 4.000 -.80 39 SD2107HD
VP0206N3 P -60 4000 -40 92 SD2107BD
VP0206ND P 60 4,000 0.00 CHIP SD2107CHP
VPO210NZ P -100 4000 -80 39 SD2107HD
VPO210N3 p -100 4000 -.40 92 SD2107BD
VPO21OND P -100 4000 0.00 CHIP SD2107CHP
VP0B0BB P -80 5.000 ~88 39 SD2107HD
VP0808L p -80 5.000 21 92 SD2107BD
VP1008B P -100 5.000 88 39 SD2107HD

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025

2-19



VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Supertex (continued)

) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Fos(on) [ PACKAGE  PART NUMBER
VP1008L P 4100 5.000 21 92 SD2107BD
VQ1000N6 N QUAD 60 5.500 030 PDIP VQ1000J
VQ1000N7 N QUAD 60 5.500 0.30 coip vQ1000J
VQ1004J N QUAD 60 3500 0.46 PDIP SD117N

v) (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpes oson) Ioon) PACKAGE  PART NUMBER
SD210CHP N 30 70.000 0.00 CHIP SD210CHP
SD210DE N 30 70.000 0.05 72 SD210DE
SD210DE/R N 30 70.000 0.05 72 SD210DE/R
SD211CHP N z 30 70.000 0.00 CHIP SD211CHP
SD211DE N z 30 70,000 0.05 72 SD211DE
SD211DE/R N z 30 70.000 0.05 72 SD211DE/R
SD212CHP N 10 70.000 0.00 CHIP SD212CHP
SD212DE N 10 70,000 0.05 72 SD212DE
SD212DE/R N 10 70,000 0.05 72 SD212DE/R
SD213CHP N z 10 70,000 0.00 CHIP SD213CHP
SD213DE N z 10 70.000 0.05 72 SD213DE
SD213DE/R N z 10 70.000 0.05 72 SD213DE/R
SD214CHP N 20 70.000 0.00 CHIP SD214CHP
SD214DE N 20 70,000 0.05 72 SD214DE
SD214DE/R N 20 70.000 0.05 72 SD214DE/R
SD215CHP N z 20 70.000 0.00 CHIP SD215CHP
SD215DE N z 20 70.000 0.05 72 SD215DE
SD215DE/R N z 20 70.000 0.05 72 SD215DE/R
SD5000CHP N Z QUAD 20 70,000 0.00 CHIP SD5000CHP
SD5000J N Z QUAD 20 70.000 0.05 coIP SD5000J
SD5000N N Z QUAD 20 70.000 0.05 PDIP SD5000N
SD5001CHP N Z QUAD 10 70.000 0.00 CHIP SD5001CHP
SD5001J N Z QUAD 10 70.000 0.05 coIP SD5001
SD5001N N Z QUAD 10 70.000 0.05 PDIP SD5001N
SD5002CHP N Z QUAD 15 70,000 0.00 CHIP SD5002CHP
SD5002J N Z QUAD 15 70.000 0.05 coip SD5002J
SD5002N N Z QUAD 15 70,000 0.05 PDIP SD5002N
SD5100CHP N Z QUAD 30 70000 0.00 CHIP SD5100CHP
SD5100N N Z QUAD 30 70,000 0.05 PDIP SDS5100N
SD5101CHP N Z QUAD 15 70.000 0.00 CHIP SD5101CHP
SD5101N N Z QUAD 15 70.000 0.05 PDIP SD5101N
SD5200CHP N Z QUAD 30 80.000 0.00 CHIP SD5200CHP
SD5200N N Z QUAD 30 80.000 0.05 PDIP SD5200N
TMF123 N DUAL 20 100.000 0.05 99 SD4THD

™ (ohms) (Amps) (TO-XX) TOPAZ
PART NO. CHAN. DESCR. BVpss Toson) Ioony PACKAGE  PART NUMBER
PV210 N 35 2.500 1.50 39 SDT117HD
V211 N 60 3.500 150 39 SD1117HD
V212 N 80 4500 150 39 SD1117HD
TIS172 N 35 1.600 0.30 92 SD33018D
TIS173 N 60 2.000 0.30 92 SD1117BD
TIS72 N 35 1.800 0.30 92 SD33018D
TiS73 N 60 2,500 0.25 92 SD1117BD
TIS74 N 80 3.500 0.20 92 SD1107BD

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWNX: 910-338-0025
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, | VERTICAL and LATERAL
SEMICONDUCTOR D-MOS FET SUBSTITUTION GUIDE

Texet Semiconductors

™ (ohms) (Amps) (TOXX) TOPAZ
PART NO. CHAN. DESCR. BVpss Toston) Toony PACKAGE  PART NUMBER
TX101 N 60 6.000 0.80 ) SD1107BD
TX102 N 100 6.000 0.80 92 SD1107BD
TX103 N 150 12.000 0.40 o SD1113BD
TX104 N 200 12.000 0.40 92 SD11138D
TX105 N 350 40.000 025 92 SD1101BD
TX106 N 400 40.000 025 02 SD1101BD
X107 N 450 70.000 0.20 92 SD1501BD
TX108 N 500 70.000 0.20 o2 SD1501BD
™ (ohms) (Amps) (ToXx) TOPAZ
PART NO. CHAN. DESCR. BVpss fos(on) In(on) PACKAGE  PART NUMBER
25K422 N 60 2.800 0.50 92 SD1117BD
2SK423 N 100 4500 0.30 92 SD1107BD
W) (ohms) (Amps) (ToXX) TOPAZ
PART NO. CHAN. DESCR. BVpss Tos(on) Ioon) PACKAGE  PART NUMBER
2N6781 N 60 0.600 3.50 205 2N6781
2N6782 N 100 0.600 3.50 205 2N6782
UFNF110 N 100 0.600 3.50 205 SD3300HD
UFNF111 N 60 0.600 350 205 SD3301HD
UFNF112 N 100 0.800 3.00 205 SD3300HD
UFNF113 N 60 0.800 3.00 205 SD3301HD
UFNF123 N 60 0.400 5.00 205 SD3301HD
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SEMICONDUCTOR
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SEMICONDUCTOR
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SEMICONDUCTOR

J-FET

SUBSTITUTION GUIDE

N-Channel, Depletion-Mode, Lateral D-MOS FETs
are suitable to replace N-Channel J-Fets under the
following conditions:

(1) A negative voltage is available to bias the Body
(Substrate) of the D-MOS FET to the most
negative point in the circuit.

(2) The application requires faster switching
speeds or wider operating bandwidth. J-FETs
are still a better choice for low frequency

applications where low 1/f Noise Voltage and
low Gate Leakage below the I Breakpoint are
the most important specifications.

(3) The application is not low frequency and
requires wider dynamic or higher la Break-
point. Depletion-Mode Lateral D-MOS does
not have an lg Breakpoint by design and can
operate in enhancement or depletion mode
provided that rated breakdown voltages are

not exceeded.
J-FET Depletion D-MOS J-FET Depletion D-MOS
Industry Part No. Replacement Industry Part No. Replacement
2N2606-09 — FN4391-93 SD2100DE
2N3328-32 — ITE4391-93 -
2N3382/84/86 — PN4391-93 -
2N3684-87 — SST4391-93 —
2N3819 — 2N4416 SD2100DE
2N3821-24 SD2100DE ITE4416 _
2N3921-22 — PN4416 -
2N3954-58 — 2N4856-61 SD2100DE
2N3954A-55A — 2N4856A-61A -
2N3970-72 SD2100DE 2N4867-69 -
2N3993-94 — 2N4867A-69A —_
2N4084-85 — 2N4978 -
2N4091-93 SD2100DE 2N5018-19 -
2N4091A-93A SD2100DE 2N5045-47 —
ITE4091-93 — 2N5114-16 -
PN4091-93 — PN5114-16 —
2N4117-19 — PN5163 -
PN4117-19 — 2N5196-99 —
2N4117A-19A — 2N5265-70 —_
FN4117A-19A — 2N5397-98 SD2100DE
PN4117A-19A — 2N5432-34 -_—
2N4220-24 SD2100DE PN5432-34 —
2N4220A-22A SD2100DE 2N5452-54 -
2N4302-04 — 2N5457-59 —
PN4302-04 — SST5457-59 -
2N4338-41 — 2N6460-65 -
PN4338-41 — 2N5484-86 -
2N4342-43 — 2N5515-24 -
PN4342-43 — 2N5545-47 -
2N4391-93 SD2100DE DN5564-66 TZ5911HD

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799,

408/942-9100  TWX: 910-338-0025
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pr4 J-FET
SEMICONDUCTOR SUBSTITUTION GUIDE

J-FET Depletion D-MOS
Industry Part No. Replacement

2N5564-66 TZ5911HD
2N5555 —
DN5567 TZ5911HD
2N5638-40 —
2N5653-54 —

2N5902-09 —

2N5911-12 TZ5911HD
1T5911-12 TZ5911HD
ITC5911-12 TZ5911HD
M5911-12 TZ5911HD

2N6483-85 —
2N6905-07 —
2N6908-11 -
CR022-430 -

CRR0240-4300 —
DPAD series —-_
1T100-01 —
1T500-05 -
IT550 TZ5911HD

Jxxx series —
M440-441 TZ5911HD
MPF series —
PAD series —_
U200-202 —

U231-235 —
u2s7 TZ5911HD
U290-91 -
U304-306 SD2200DE
U308-310 SD2200DE

usti SD2200DE
U320-322 -

u3s0 SD5501N
U401-06 —

U410-12 -

U420-26 -
U427-28 -
U430-31 TZ5911HD
U440-42 TZ5911HD
U443-44 TZ5911HD

U1897-99 -
VCR series —

Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799,  408/942-9100 TWX: 910-338-0025
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2N6781, 2N6782

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

SEMICONDUCTOR

ORDERING INFORMATION

FEATURES

M Gate Stand-off Voltage, 40V min.
B Continuous Ip of 1 Amp in small package
M Wide Variety of Packages

APPLICATIONS

B Motor Controls
B Line Drivers
B Power Supplies

ABSOLUTE MAXIMUM RATINGS (Tc = +25°C unless otherwise noted)

Drain-Source Voltage

2NB782 ... i e 100v*

2NB781 i 60v*
Drain-Gate Voltage (Ras = TMQ)

2NB782 . e e 100v*

2NB781 e 60Vv*
Gate-Source Voltage ....................... +40V

Continuous Drain Current
Te =+100°C Tc =+25°C
2.25A* 3.5A*

Peak Pulsed Drain Current ................... 8.0A

*JEDEC Registered Values

CONFIGURATION

DRAIN

-

GA;EJ;I’E

———

SOURCE

Maximum Power Dissipation
Tc=+100°C Tc=+25°C

6.0W* 15wW*
Linear Derating Factor
Junction Junction
to Ambient  to Case
(mW/°C) (mW/°C)
5.0" 120*
Operating Junction and Storage
Temperature Range ................ -55 to +150°C*
Lead Temperature (1/16"” from mounting
surface for30Sec) ...............viunn... +300°C*
PACKAGE DIMENSIONS
TO-205 AF
M=
CrT I
¥
|+ s

LA S—
0.500 0.016—0.019

z270) (o.tos-—o.am"[ -
N f

0.190—0.210
{4.826—5334)

s

0.026—0.040 _/\1
(0.660—1.016) \
0.028—-0.037

[EEEETANS
S

P

All dimensions in inches and (millimeters)

Topaz Semiconductor, 1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR 2N6781, 2N6782
ELECTRICAL CHARACTERISTICS (T; = +25°C unless otherwise noted)
2N6782 2N6781
# CHARACTERISTIC N NDITION
MIN | TYP | MAX | MIN | TYP | MAX UNIT TEST CO ONS
Drain-Source * * - -
1 BVbss Breakdown Voltage 100 125 60 90 \ Io = 250uA, Ves =0
2 Vasim Gate-Source 2.0* 4.0* | 2.0* 4.0* Y Vps = Vas
3 Threshold Voltage 1.0 40" | 1.0 4.0* Ip = 250uA Tc = +125°C
4 100* 100*
— Vas = =
S lass f::i;aagdgurrent 200" 200" | nA os =20V, Vos =0 Tc = +126°C
6 .? 9 ~100" 1007 Vas = 20V, Vos = 0
7 A 0.25* Vps = 80V, Vas =0
| 8T | Drain-Source OFF 10 A Vos = 100V, Ves =0 | Tc = +125°C
9| 1| ™S Leakage Current 025 M Vps = 48V, Vas = 0
10| C 1.0 Vps =60V, Ves =0 | Tc =+125°C
1 loow ON Drain Current” 3.5* 3.5 Vos = 10V, Ves = 10V
Drain-Source'” N .
12 Vpston 21 2.1
5" ON Voltage Vas = 10V, Ip = 3.5A
13 Foson Drain-Source™" 0.6* 0.6* ohms Vas = 10V
14 °” ON Resistance 1.08% 1.08" Ip = 2.25A Te = +125°C
(1)
15 g ggn";;"r%"%‘;‘;fjn d 1.0* 30" [1.0° 30°| S |Vos=10V,Ves=10V f=1KHz
Common-Source * * * *
16 G |nput Capacitance 60 200" | 60 200
D Common-Source Vops =25V, Vgs =0
17 Y Crss  Reverse Transfer 10* 25 | 10" 25* pF f=1MHz
N Capacitance
Common-Source N * * *
18 “A‘ Coss  Qutput Capacitance 40 1007 | 40 100
Turn-ON * *
19 é tatom Delay Time 15 15
20| |t Rise Time 25" 25 Voo = 34V
] Turn-OFF nsec | 7 30nMe
21 t . 25* 25 ¢ =20 ohms
] 4 Delay Time Veton = 10V
22 ts Fall Time 20* 20*
Continuous . "
3 Is Source Current™ 35 35 A
Peak * *
_24_ ? lsM  source Current™ 8.0 8.0
Source-Drain™ R . . " _ -
25 g Vsb Forward Voltage 0.75 1.50* [0.75 1.50 \ Ves =0, Is = 3.56A
Thermal Resistance * *
26 | E| Reve jynotion-to-Case 833 8.33" | °C/W
Thermal Resistance °
2 Rins-2jnction-to-Ambient 170 170 | °C/W

Note 1: Pulse Test 80uSec, 1% Duty Cycle

*JEDEC Registered Values

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

2N6781, 2N6782

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE
—_—V§—
GATE-SOURCE VOLTAGE

ON VOLTAGE CHARACTERISTICS

7
= 10 T T T 7
3 —T— @
= T T T -
o 6 Ip = 2.25 5 | PULSE TEST
Q PULSE TEST g 80 uSec
2 4 2 1% DUTY CYCLE
- 80uSec _ w
17} 1% DUTY CYCLE g 5
8 2 5
= g 4
>
o 1 w
w Q
Q [
4 =) 3
> 06 vy 8
3 Tg=+125°C—] ;
<§.r > ——— s 2 \\ Ip=3.0A,
—4+25° « Te =+125°C
o Te =+25°C a c
< 02 £ T N
= 8 Ip = 3.0A, Tg=+25°C” T
- = I | | | Ip=2.25A
S 01
] 0 25 5 75 10 0 25 5 7.5 10
Vgs — GATE-SOURCE VOLTAGE (VOLTS) Vgs — GATE-SOURCE VOLTAGE (VOLTS)
ON DRAIN CURRENT FORWARD TRANSCONDUCTANCE
—V§— —V§—
GATE-SOURCE VOLTAGE ON DRAIN CURRENT
28 10
v | 10v | | g
[7d Ds = -—
S 24 PULSE TEST 3] Te=+25°C |
< 80 uS, 1% DUTY CYCLE Z : —
E 20 / 5 = Tc=+125°C |
E Te =+25°C § 2 = ‘
& c” y I z /<
=) 16 o
o 4 8
z /4 z !
< 12 7, [+ -
5 // E 06
=2 = O
Z 3 / Tg=+125°C € 04
! 2 Vps = 10V —
z , / S PULSE TEST
2 To=+125c < 0.2 80 uSec 7]
= | | Z T = +25°C o 1% DUTY CYCLE
-}
0 25 5 75 10 0.1
(] 25 5 7.5 10
Vgs — GATE-SOURCE VOLTAGE (VOLTS)
Ip — ON DRAIN CURRENT (AMPS)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWNX: 910-338-0025
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2N7000

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

SEMICONDUCTOR

FEATURES

W High Gate Oxide Breakdown, 40V min.
B Low Output and Transfer Capacitances
B Extended Safe Operating Area

APPLICATIONS

W High-Speed Pulse Amplifiers
M Logic Buffers

B Line Drivers

B Solid-State Relays

B Motor Controls

B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage ............coovvvnnnnn +60V Continuous Device Dissipation ............. 400mW
5 Gate Vol v Linear Derating Factor ................ 3.2mW/°C
rain-Gate Voltage =0) it +60V
ge (Ves=0) Pulsed Device DisSipation «................. 3.125W
Gate-Source Voltage .........cveevneeennnenn. +40V Linear Derating Factor ................. 25mw/°C
Continuous Drain Current Operating Junction

Ta=25°C Te=25°C Temperature Range .................. -55 to +150°C
21A 32A Storage Temperature Range .......... -55 to +150°C

Peak Pulsed Drain Current ................... 0.79A Lead Temperature (1/16” from mounting
surfacefor30Sec) .........cciiiiiiiiiinn. +300°C

ORDERING INFORMATION

SCHEMATIC DIAGRAM/PACKAGE PACKAGE DIMENSIONS
TO-92
0.175—0.185
TO-92 (7.445—4 699)
DRAIN ]
IE LEADS FIT INTO U U -L_—
z = U 0 U s
E DIA HOLE (TYP) 0.045—0.055 L
cate o oiw=isen -7+ @RI
0.085—0.095 o
(@ 159_2“3,n bq, ‘-{?A“’ﬁ:‘.’gﬁﬁ,
oass [T %A
SOURCE s g D (;-::» L_- o (3:3‘322".,;2;—2,
0.175—0.205
(4.45—5.21)
All dimensions in inches and (millimeters)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799,  408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

2N7000

ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)

# CHARACTERISTIC 2N7000 UNIT TEST CONDITIONS
MIN TYP MAX
1 BVpss Drain-Source 60 100 \ lo=10uA, Vas =0
Breakdown Voltage
2 Vaesww Gate-Source 0.8 1.9 3.0 v Ip = 1.0mA, Vps = Ves
Threshold Voltage
3 lees Gate-Body +1.0 +10 nA VGs = :|:15V, Vos =0
Leakage Current
4 lpss Drain-Source OFF 0.1 1.0 MA Vps = 48V,
8 VGs =0
5 ﬁ Leakage Current 01 1.0 mA Ta=+125°C
6 loom  ON Drain Current 75 mA | Vps =10V, Vas = 4.5V
(Note 1)
7 Vbson Drain-Source 0.4 }/r\‘i(s)t:e 41)5 V. lo=75mA
ON Voltage
8 15 25 Vv Ves = 10V, Ip = 0.5A
(Note 1)
9 Drain-Source 3.0 5.0 ohms | Vas=10V, Ip=0.5A
roson  ON Resistance (Note 1)
10 4.7 9.0 Ta=+125°C
Ots Common-Source 100 mmhos | Vps =10V, Ip = 0.2A
" Forward Transcond. f=1KHz (Note 1)
12 Ciss Common-Source 60
o Input Capacitance
13 S | Cns Common-Source 13 5.0 pF Vps =Vas =0
§ Reverse Transfer f=1MHz
E Capacitance
14 Coss Common-Source 10.5 25
Output Capacitance
15 ton Turn-On Time 5.0 10 nSec | Voo = 15V, Vgion = 10V
16 tosi Turn-Off Time 6.0 10 Re = 250, R. = 250
Note 1: Pulse Test 80u Sec, 1% Duty Cycle
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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2N7104, 2N7105, 2N7106
SEMICONDLICTOR 2N7107, 2N7108, 2N7109

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET SWITCHES

ORDERING INFORMATION

+ Gate Protective Diode

FEATURES APPLICATIONS

M High Input to Output Isolation— W +30V Switch Drivers—2N7104, 2N7105
120dB typical B +10V Analog Switches —2N7108, 2N7109

B Low feedthrough and feedback transients B 15V Analog Switches —2N7106, 2N7107

B Low inter-electrode Capacitances

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)

PARAMETER 2N 2N 2N 2N 2N 2N UNIT Io Continuous Drain Current .............. 50mA*
Breakdown 7104 7105 7106 7107 7108 7109 Pr Power Dissipation (at or below
Voltages Te=425°C) iviiiiiiiiiiiiiiiiiiiiaees 1.2W
Vbs +30 +30 +10 +10 +20 +20 V Linear Derating Factor .............. 12mW/°C
Vsp +10 +10 +10 +10 +20 +20 V Po Power Dissipation (at or below
Vos +30 +30 +15 +15 +25 +256 V Ta=+425%C) tvvviiiiiiiiiiiiiiinaens 300mw*
Vss +15 +15 +15 +15 +25 +25 V Linear Derating Factor ............. 2.4 mW/°C*
Vas +40* -15 +40* -15 +40* -26 V T; Operating Junction
+25 +25 +30 V Temperature Range ............. -55 to +150°C*
Ves +40 -0.3 +40 -0.3 +40 -03 V Ts Storage Temperature
+25 +25 +30 V Range .........civiiiiiiiiinnnn. -65 to +200°C
Vep +40 -30 +40 -15 +40 -25 V T, Lead Temperature (1/16" from mounting
+25 +25 +30 V surfacefor 10sec) ...........ccoiunnnn +300°C
Voa +40* +25* +40* +25* +40* +30* V *JEDEC Registered Valve
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-72 e
ngm PAD
,_j 4 1 — Source
Body 2 — Drain

3 — Gate
- 4 — Diode

For SD211/213/215 CHP, bond Gate and Diode
Body Internally connected to Case. to common point. Body is backside contact.
Diode protection on 2N7105/2N7107/2N7109 All dimensions in inches and (millimeters). Dii i .022x.025x.013 Inches

)
Source

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799,  408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

2N7104, 2N7105, 2N7106,
2N7107, 2N7108, 2N7109

ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)

2N7104, 2N7105 | 2N7106, 2N7107 | 2N7108, 2N7109 TEST
# PARAMETER NIT
MIN[TYP]MAX| MIN] TYP[mAX| MIN] TYPmax| Y CONDITIONS
1 30 | 35 Ip = 10uA
| Bvys Drain-Source v Ves =Ves =0
2 Breakdown Voltage | 10 | 25 10 | 25 20 | 25 Io = 10nA
] Ves = Vss =-5V
Zero Gate Voltage * Vps = 30V
3 loss Drain Current 10 HA Vas = Vas =0
Source-Drain Is = 10nA
4 BVso  Breakdown Voltage 10 10 20 Vep = Vep = -5.0V
Drain-Substrate lo =10nA, Vgs =0
5 BVos  Breakdown Voltage 15 15 25 v Source OPEN
Source-Substrate Is = 10pA, Ves = 0
6 BVs2  Breakdown Voltage 15 15 25 Drain OPEN
7 10* 10* Vos =10V | v = Ves
8 s 10* nA  |Vos=20V | =-5V
o | Drain-Source * * = =
| 9 loen  OFF Current 50 50 uA Vos = 1OV ZG_S QVBS
10 5.0* Vos =20V | T, =+125°C
lg 10" 10* Vso =10V | Vep = Veo
12|T 10* nA_ |Vsp=20V | =-5V
=1 A Source-Drain " * = =
13 T lsom  OFF Current 50 50 A Vso = 10V \=/G_%v Veo
1411 5.0" Vsp = 20V Ta=+125°C
— C
15 2N7104 0.1*
16 2N7106 0.1* nA Vs = 12V
17 2N7108 0.1* Vos= Vas
18 2N7105 1.0* =
19 2N7107 1.0* A Ves = 25V
20 Gate 2N7109 1.0* Ves = 30V
21 lass  Reverse 2N7104 1.0*
22 Current ™ 5N7106 1.0° Ves= 12V
23 2N7108 1.0* " Vos = Vs
24 2N7105 100* . =
25 2N7107 100* Vas=26V
Skl Ta=+ o
26 2N7109 100* Voo =30V | % 1125°C
Gate Threshold . " . " . N Vos = Vas,
i Vasin Voltage 0.5*{1.0 20" [0.1*| 1.0 | 2.0* | 0.1 1.0 |20 \ Io = 1uA, Vss =0
28] | e Drain-Source 50 | 70* 50 | 70 50 [70° | oo [VesBV [ lo=1mA
29 ON Resistance 30 | 45 30 | 45 30 | 45 Vas=10V | Vsg=0
*JEDEC Registered Value
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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2N7104, 2N7105, 2N7106,

SEMICONDUCTOR 2N7107, 2N7108, 2N7109
ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted), continued
2N7104, 2N7105 | 2N7106, 2N7107 | 2N7108, 2N7109 TEST
# PARAMETER NIT
MIN | TYP| MAX| MIN | TYP| MAX |[MIN| TYP|MAX u CONDITIONS
Vps = 10V,
Common-Source ’
30 gts 10 | 12 10 | 12 10 | 12 mmhos | Ip=20mA
| Forward Transcond. f= 1KHz, Vss = 0
y Input * *
31 Ciss Capacitance 24135 24|35 24| 35
_3;3 c Drain Node 13| 15 13|15 13|15 F Yoo 10V
tgd+db)  Capacitance . E . E . . p
n | 2 Source Node Vas = Vgs = ~15V
f_ M Cigs +sb) Capacitance 35| 40 35| 40 35| 40 .
1 Reverse Transfer N . . -
i C | Cms Capacitance 0.3 | 0.5 0.3 | 0.5 0.3 |05
%Z_ :d(on) ':.Jrn 1C3N Delay Time g; 12' g; :g’ g; :(())* . Voo = 5V, Veion = 5V
36 | . ise Time . . .8 | 1. . . nSec R. = 6800, Re = 510
37 tott Turn OFF Time 10 10 10
*JEDEC Registered Valve
SWITCHING TIMES TEST CIRCUIT TEST WAVEFORMS
Voo
Ry VG(on)
V.
vV, n
ouTt . 10%
INPUT PULSE —]
Vg O t, <0.5 nSEC . ':_':‘_"_':’
A PULSE WIDTH — 100 nSEC on
G — t' | —
SAMPLING OSCILLOSCOPE v
t, <0.36 nSEC 00 e0%
Rin > 1MQ Vout
Cin <2.0pF 10%
=0V
@
OSCILLOSCOPE -

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

2N7104, 2N7105, 2N7106,
2N7107, 2N7108, 2N7109

TYPICAL PERFORMANCE CHARACTERISTICS (T» = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

—vg—
GATE-SOURCE VOLTAGE
= —T
1 Ip= 1mA, Vgg= 0—]
I§, e00 -4 POLSE TESTS
80uSEC 1
g 400 1% DUTY CYCLE ]
B 200
4]
.4
g 100 \
w NS
g e T +125°C—]
3 |
g @ ~] 1
E e ——
E 2 Tp=+25°C__|
Dl
8 4
0 20 40 60 80 10 12 14 16

Vgs—GATE-SOURCE VOLTAGE—(VOLTS)

GATE-SOURCE THRESHOLD VOLTAGE

20

—g—
SOURCE-BODY VOLTAGE
3.0 T
o g

/

0 25 5.0

VGs(th)—GATE-SOURCE THRESHOLD VOLTAGE—(VOLTS)

75 10

Vsg—~SOURCE-BODY VOLTAGE—(VOLTS)

ON DRAIN CURRENT
—vs—
GATE-SOURCE VOLTAGE

10 —1—1 Tp= 426°C
_ 5o FVps=10V. Vg0 —F A
3 [FPULSE TEST =~ ——]
£ 804SEC P Tp= +126°]
.z.' 20 |- 1% DUTY CYCLE
E 10
£ ;
o 50 T +'0°z’ ~ 6mA
2
E Ta= +126°C
S 20-A
Q
Z 10
2 Tp= +26°C
§ 05 H
8 02 1
= 11

0.1 I ’

0 10 20 30 40 50 60 7.0

VGs—GATE-SOURCE VOLTAGE—(VOLTS)

FORWARD TRANSCONDUCTANCE
—VS—
ON DRAIN CURRENT

3 .

£

£

]

5 . —]

£ -~

2 !

£

g so

; Sl
a sB

€ 40 f=TKHz

K PULSE TEST

g 80SEC |
£ 1% DUTY CYCLE
&

40 80 12 16 20 24

GATE THRESI‘-IIOLD VOLTAGE

AMBIENT TEMPERATURE
2 1
]
S 4 Ip=10sA_| |
§ Vps=Vas
L Vsg=0 ]
5] B
> 10
[=]
-
2 o8
13
w
£ o8 I
= i
w | \
2 o4 ot
(0] i
L ooz |
£ l !
4 I
S o
> 250 25 0 +25 450 +75 +100 +125 +150

Ta — AMBIENT TEMPERATURE (°C)

1p—DRAIN CURRENT—(mA)

28 32
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SEMICONDUCTOR

ANOTION, ANOI20N
ANOI3ON, ANOI4ON

N-CHANNEL ENHANCEMENT MODE D-MOS FETs
8-CHANNEL ARRAYS

ORDERING INFORMATION

FEATURES

B Ultra-Low Channel OFF Leakage, <800pA
B High Channel-to-Channel Isolation

W 100V to 400V Capability

M Industry Standard Pin-Out

APPLICATIONS

B Electrostatic Array Drivers

B Electroluminescent Panel Drivers
B Converters

B Multi-Channel Array Drivers

ABSOLUTE MAXIMUM RATINGS (T, = +25°C per channel unless otherwise specified)

Drain-Source Voltage

ANOTION . ..ot ii e eae s +100V
ANOT20N . ..ot it eees +200V
ANOT3ON . ..ot ee s + 300V
ANOTAON . ...ttt aees + 400V
Drain-Gate Voltage (Vgs =0)
Y [ + 100V
ANOT20N . ..ttt it + 200V
ANOT3ON . ..ot + 300V
ANOTAON . ...t eaa s + 400V
Channel-to-Channel Isolation Voltage
Drain-to-Drain Voltage (Vgs =0)
ANOTTION . ..ttt eae s +100V
ANOT20N . ..ttt it + 200V
[ <0 Y + 300V
ANOTAON . ..o e i ee e + 400V
Gate-SourceVoltage . :.......oviiniinneenenns +30V
Operating and Storage Temperature
RanN@e .......coviviiininnennnannnanns -55t0 +85°C
Lead Temperature (1/16” from mounting
Surfacefor10Sec.) .......covviiiiinnnnn +300°C
PIN CONFIGURATION &
SCHEMATIC DIAGRAM
TOP VIEW
S
G1[ 1 ——_ rf18]D1
= Ruadl
ne[2 | e Ha7]D2
GZES:f L7 ]] 16 ] D3
L ——
]
e3[ 2 Yr—— {15]p4
[EF]
G4[ 5 P H14]os
=]
as[6 V'~ r{13]os
[jEzid]
667 Vrf— raz]o7
[isz33]
ar[8] /-—\_1___]— 11]D8
Gs[ 9] : r110]s18

Continuous Drain Current, Total Package

Ta=+25°C Tc=+25°C
ANO110N 80mA 140mA
ANO120N,ANO130N 50mA 80mA
ANO140N 40mA 75mA
Continuous Drain Current, Single Channel
Ta=+25°C Tc=+25°C
ANO110N 50mA 100mA
ANO120N,ANO130N 30mA 60mA
ANO140N 25mA 50mA
Continuous Device Dissipation
Ta= +25°C Tc=+25°C
Total Package .64W 2.0W
Single Channel .30W 1.0W
Linear Derating Factor
Ta=+25°C Tg=+25°C
Total Package 10.67mW/°C 33.2mw/°C
Single Channel 5mwW/°C 16.6mW/°C
PACKAGE DIMENSIONS

18-Pin Plastic DIP

Gl (e] (7] [6] (5] [ [5]1 [=] [

C 0220
o Tl

TOP VIEW

e
T s

0310 (787)

0290 7371

L=

10.58/
0.38)

0070 J l‘n.no 279
0030 ryp 0080 12.29)
1178/ TOLERANCE
781 NON-ACCUMULATIVE

07015
TYe
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SEMICONDUCTOR

ANOIION, ANOI20ON
ANOI3ON, ANOI4ON

ELECTRICAL CHARACTERISTICS (T, = +25°C per channel unless otherwise noted)

# CHARACTERISTIC MIN TYP | MAX | UNIT |TEST CONDITIONS
1 ANO0110 100 160
2 BVpss Drain-Source AN0120 200 300 V  |Ip=100uA, Vgs =0
3 Breakdown Voltage [ AN0130 300 400
4 ANO0140 400 450
5 ANO0110 5.0 Vps =80V
6 Ipss Drain-Source OFF ANO0120 5.0 nA Vgs=0| (NOTE 1)
7 Leakage Current AN0120 5.0 Vps = 100V
8 AN0140 5.0
9| o | leBs Gate-Body 10 nA |Vgs =20V, Vpg=0
= Leakage Current
10| & [Vasqn Gate-Source 2.0 5.0 vV |Vps=Vags, Ip = 1.0mA
L4 Threshold Voltage
11 ANO110 60 100
12 DS(on)  Drain-Source ANO0120 210 300 | ohms|Ip=10mA, Vgg =10V
13 ON Resistance AN0130 260 300
14 AN0140 325 350
15 ANO0110 50
16 ID(on) Drain-Source AN0120 25 mA |Vps =25V, Vgs =10V
17 ON Current AN0130 25
18 AN0140 25
19 ANO110 8.0
20 Ofs Common-Source AN0120 4.0 mmhog Vpg =25V, Ip = 10mA, f=1KHz
21 Forward Transcond [ AN0130 4.0
22 AN0140 4.0
23 Ciss Common-Source 8.0 10
Input Capacitance
24 Coss Common-Source 15 2.0
% Output Capacitance pF {Vps =25V, Vgs =0, f=1MHz
< Common-Source
25 2| crss Reverse Transfer 0.8 1.0
o Capacitance
26 td(on) Turn-ON 3
Delay Time
27 tr Rise Time 3 nS [Vpp =25V, Vg(on) =10V
28 td(off) Turn-OFF 5 RL=820QRg=510
Delay Time
29 tf Fall Time 5
Note 1: Limit is OFF leakage of all 8 segments in parallel.
SWITCHING TIMES TEST CIRCUIT
Voo TEST WAVEFORMS
Ry Va(on)
Vin
Vour
10%
INPUT PULSE °
Vg t, <0.5 nSEC | [ tdton)
PULSE WIDTH — 100 nSEC 1 ton [~
51003 Rg [
< SAMPLING OSCILLOSCOPE Voo
1, <0.36 nSEC 20%
Rin> IMQ Vout
510 Cin <2.0pF 10%
=0V N
OSCILLOSCOPE -

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 951323799 « 408/942.9100 TWX: 910-338-0025
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__ ANO110N, ANO120ON
SEMICONDUCTOR ANO130N, ANO140N

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C, per channel, unless otherwise specified)

DRAIN-SOURCVESOFF LEAKAGE DRAIN-SOURCEVON RESISTANCE
AMBIENT TEMPERATURE GATE-SOURCE VOLTAGE
10 — y 800 T
—Vpg = 80 V, ANO110 P Ip = 10mA
3 —‘\:Ds - ; 00V, AN0120, AN0130, AN0140 ] 5
T —VGS ~ T 600
§ 10 — g
: Z g
w 7 & 400
s Z g \
i | / z N AN0140
, 04 — |
% — 7 — 200 \
£ 7 8 \¥ ANO0120 , AN0130
ANO110
01 0
50 -25 0 +256 +50 +75 +100 +125 0 5.0 10 15 20
Ta — AMBIENT TEMPERATURE — (°C) Vs — GATE-SOURCE VOLTAGE — (VOLTS)
FORWARD TRAI{ISSCONDUCTANCE ON DRAIl‘iI sCUI’lFlENT
= ON DRAIN CURRENT GATE-SOURCE VOLTAGE
£ T 1 ' 140 T T 1
£ Vpg = 25V ANO110 _ Vpg = 25V
T — =1 KHz — < 120 | PULSE TEST
" L E 80uSec, 1% DUTY CYCLE ANO110
g 1 4/,/ AND140 I
2 // % 100
g / o«
8 / £ 80 /
Z 3}
8 10 z /
¢£ < 60
g [+
« 8 ANO0120, ANO130
a / 8§ — f
g 5.0 , p ]
s / H 7 AN0140
g 3 20
[T -—
! 0
& 0 5.0 10 15 20 o 20 40 60 80 10 12 14
Ip — DRAIN CURRENT — ( mA ) Vgg — GATE-SOURCE VOLTAGE — (VOLTS)
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SEMICONDUCTOR

APO120N,
APO130N, AP0140N

P-CHANNEL ENHANCEMENT MODE D-MOS FETs
8-CHANNEL ARRAYS

ORDERING INFORMATION

FEATURES

B Ultra-Low Channel OFF Leakage, <-800pA
B High Channel-to-Channel Isolation

B N-Channel Complements available

B Industry Standard Pin-Out

APPLICATIONS

B Electrostatic Array Drivers

B Electroluminescent Panel Drivers
B Converters

B Multi-Channel Array Drivers

ABSOLUTE MAXIMUM RATINGS (T, = +25°C per channel, unless otherwise specified)

Drain-Source Voltage

Continuous Drain Current, Total Package

APOI20N ...t -200V Ta=+25°C  To=+25°C
APOI3ON ...t -300V APO120N, APO13ON  -25mA -40mA
APOT4ON ...ttt -400V APQ140N -20mA -35mA
Drain-Gate Voltage (Ves = 0) Continuous Drain Current,TS»gglzes(;)gannt_-lz_l  2sec
APOT20N . .....cooiiiiiiiiiiiiii. .. -200V A ¢
APO120N, APO130N,
APO13ON ... -300V
APO140N _400V APO140N -15mA -25mA
............. EERRARERTETPrES Continuous Device Dissipation
Channel-to-Channel Isolation Voltage Ta=+25°C  Te=+25°C
Drain-to-Drain Voltage (Vas = 0) Total Package .64W 2.0W
APOT20N ... -200V Single Channel 30W 1.0W
APOI3ON ... -300V Linear Derating Factor
APO140N ... ..., -400V Ta=+25°C  Tc=+25°C
Gate-Source Voltage ....................... +40V Total Package 10.67mW/°C 33.2mW/°C
Operating and Storage Temperature Single Channel 5mW/°C 16.6mW/°C
Range .............. .. ...l -55 to +85°C
Lead Temperature (1/16” from mounting
Surfacefor10sec) ..................... +300°C
PIN CONFIGURATION & PACKAGE DIMENSIONS
SCHEMATIC DIAGRAM 18-Pin Plastic DIP
TOP VIEW 51 [5) (7 [6] (5] (4] (3] [7] [5]
N oo
G1[1] 18 D1 )
Nic[2] ] 17]p2 7
G2[ 3] L] 16 | D3 el T Bal o] BT TeT BT T ]
e3[4 ] -T.—r 15 | D4 v X o
G4[5 | =1 14]D5
as[ 6 | ] 13]pe
G6 : tj- 2 " 0310 (7.87)
67:; TJ— :1 E; .”':%ﬁrvv Thrve " ,‘%%m \/ - X\,
] i I I
Gs| 9 10 S1-8 %
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA95132-3799, 408/942-9100 TWX: 910-338-0025
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APO120N, APO130N, AP0140N

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T, = +25°C per channel unless otherwise noted)

# CHARACTERISTIC MIN |TYP|MAX] UNIT TEST CONDITIONS
1 BVoss Drain-Source AP0120N |-200
2 Breakdown Voltage APO130N |-300 \ lo=-100pA, Vas =0
3 APOQ140N |-400
4 loss Drain-Source OFF -5.0 nA Vps = -100V, Vas =0
o Leakage Current (NOTE 1)
5 e lges Gate-Body +10 nA Vas = +20V, Vos =0
6 ,‘_t Leakage Current +1.0 HA Vgg = 40V, Vos =0
7] @ | Vesww Gate-Source 2.0 5.0 v Vos = Vas, Ip = -0.5mA
Threshold Voltage
8 fosion) Drain-Source  |AP0120N, APO130N 600 ohms Ip = -10mA, Ves = -10V
9 ON Resistance |AP0140N 700
10 loom Drain-Source -15 mA Vps = -25V,Vas = -10V
ON Current
" Ots Common-Source 3.0 mmhos | Vps =-25V, Ip = -5mA
Forward Transconductance f=1KHz
12 Ciss Common-Source 80| 10
Input Capacitance
13 o Coss Common-Source 15| 20
s Output Capacitance pF Vps = -25V, Vas = 0, f = 1MHz
14 < Common-Source 0.8 | 1.0
>z_ Reverse Transfer Capacitance
15 | O | taon Turn-ON 6
Delay Time
16 te Rise time 6 nS Voo = -25V, Vaon = -10V
17 taorn Turn-OFF 8 RL =500Q Rg = 51Q
Delay Time
18 1 Fall Time 6

Note 1: Limit is OFF leakage of all 8 segments in parallel.

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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APO120N, APO130N, AP0O140N

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C, per channel, unless otherwise specified)

DRAIN-SOURCE OFF LEAKAGE DRAIN-SOURCE ON RESISTANCE
—VS§— —vs—
AMBIENT TEMPERATURE GATE-SOURCE VOLTAGE
-10 — > % 800
1 1 g
— Vpg = —100v 7 w
z —Vgs=0 // E \
e 4 600
5 // g \
<
¥ 2
g 010 / § 400
Iy y "0:5
s a g Ip = —10mA
_§ // g 200
|
/
-0.01 % 0
~50 -25 0 +25 +50 +75 +100 +125 =] 0 -5 -10 -15 -20
Ta — AMBIENT TEMPERATURE (°C) Vs — GATE-SOURCE VOLTAGE (VOLTS)
FORWARD TRANSCONDUCTANCE ON DRAIN CURRENT
—vS§— —vs—
ON DRAIN CURRENT GATE-SOURCE VOLTAGE
R -50
£ -
3] Vpg = —25V H Vps =-25V
AT £ 1KHz E-37s -
B £ -
2 - 3 /
§ 10 = ] R
5 : /
£ z
2 ) 5 /
g s / 125 i/
8 K /
.| L LY/
0 s ~10 —15 —20 0 -2 4 -6 -8 —10 —12 14 —16
Ip — DRAIN CURRENT( mA) VGs(oN) — GATE-SOURCE VOLTAGE (VOLTS)
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SEMICONDUCTOR

S$D200, SD201
$D202, SD203

N-CHANNEL ENHANCEMENT-MODE
LATERAL D-MOS FETs

APPLICATIONS
B High-Gain VHF/UHF Amplifiers, Oscillators,

FEATURES
B High Gain—8.0dB min. @ 1GHz

B Low Noise—5.0dB max. @ 1GHz SD202, SD203

M Low Interelectrode Capacitances

ABSOLUTE MAXIMUM RATINGS (1, =

PARAMETER SD200  SD201  SD202

Breakdown

Voltages

Vps +25 +25 +20

Vpe +25 +25 +20

Vas +40 -03 +40
+20

VaB +40 -03 +40
+20

Vap +40 -0.3 +40
+20

and Mixers

+25°C unless otherwise noted)

SD203  UNIT Ip Continuous DrainCurrent . .............c.oooin 50mA

P  Power Dissipation (at or below Tc = + 25°C) ........ 1.8W

Linear Derating Factor ................ .. ... 18 mw/°C

+20 Vde Pp Power Dissipation (at or below Tp = +25°C) . ..... 360mW

+20 Vdc Linear Derating Factor ..................... 3.6 mw/°C

-0.3 Vdc T Operating Junction Temperature Range .. —55to +125°C

+20 Vdc Ts  Storage Temperature Range ............ —~65to +175°C
-0.3 Vdc
+20 Vde
+0.3 Vdc
+20 Vdc

ORDERING INFORMATION

SCHEMATIC DIAGRAM

2
Drain

LJ
Gate

(4)

Case, B

Body internally connected to Case.
Diode protection on SD201/SD203 only.

PACKAGE DIMENSIONS
TO-52, 4-LEAD

e}

0.209—0.219
(5.309—5.563)

0.178—0.181
(4.521—4.861)

SEATING PLANE

=Ly
[}
0.030
(0.762) n ﬂ ﬂ
A D
.70)
0.016—-0.019 MIN
| 0.100
(2.540)

0.115—0.150
(292—381)

0,05
§(1.270)

7/ | 2540

[l

0.028—0.051

om—1 168 \//(\ 0.711=1.295)

CHIP CONFIGURATION
PAD
1—Source
2—Drain
3—Gate
- 4—Diode

For SD201-203CHP bond Gate and Diode
to common point. Body Is backside con-
tact. Dimensions: .022 x .025 x .013 inches

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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$D200, SD201

SEMICONDUCTOR $D202, SD203
ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise noted)
$D200, SD201 $D202, SD203 TEST
# PARAMETER UNIT CONDITIONS
MIN | TYP [MAX | MIN | TYP | MAX
Drain-Sourc
1 BVDS  Braakdown ?/oltag o | 2|30 20 | 25 V  |Ip = 1.04A,Vgs = Vgg = 0
[, | BV, Drain-Substrate Ip=1.04A, Vgg =0
[ ] DB  Breakdown Voltage | 25 20 Source OPEN
3 Drain-Source 1.0 Vps =25V | vgg=Vpg=0
— Ip(of pA
[ 4] ©ff)  OFF Current 10 Vos = 20V
[ 5] 2 SD200 +0.1
| 6 E | Gate-Body | SD202 £01| nA |Vgg= x40V Ve = Ve
[ 7] GBS Leakage | SD201 10 A |Vegozoy | DB VeR=0
B Current SD203 1.0 GB =
Gate Threshold Vps = Vgs,
_9 Vasth) voltage 01 |.1.0 | 20 01|10 | 20 Vo g2 1A Veg =0
Drain-Source Vgs =5V Ip=1mA
10 'DS(on) ON Resistance 4 | 70 35 | 50 | ohms Vgg Zo °
Common-Source Ip=20mA Vpg =15V
1] 9  Forward Transcond. | 15 | 14 7120 mmhoS | £ 1KHz, Vg = 0
Common-Source
12 Giss  Input Capacitance 24 | 30 30 | 36 Ip = 20mA
. Common-Source _ Vps = 15V
i g Coss Output Capacitance 10 | 12 10 | 1.2 PF 1 Vas=0 f = 1MHz
‘zt Common-Source Vgg =0
14| = Crss  Reverse Transfer 02 | 03 02| 03
| | e Capacitance
Common-Source Vps = 15V
i Gps  Power Gain 80 | 10 80 | 10 dB ¢ 25 GHy
16 | NF  Noise Figure 45 | 6.0 40 | 50 dB Ip =20mA
17 P;  Interept Point 29 29 dBM [Af=2MHz |VsB=0
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD205

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

FEATURES

B Low Capacitance—cijgs 11pF typ.
B Inherently Temperature Stable by Design
W TTL Logic Compatible Input—Vgs(tn)2-0V (max)

APPLICATIONS

B Broadband RF Power Amplifiers

B High Speed Switches and Drivers

M Pulse Amplifiers and Logic Buffers

B CMOS and TTL to High Current Interface

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Vps Drain-SourceVoltage...................... + 25V
Vpg Drain-GateVoltage .....................nt +25V
Vgs Gate-Source (Forward) Voltage ............. + 20V
Gate-Source (Reverse) Voltage .............. -0.3V
Ip Continuous Drain Current (Note 1) ............ 0.3A
Continuous Drain Current(Note2) ............ 0.7A
Peak Pulsed DrainCurrent. .................. 1.0A
Pp Continuous Power Dissipation
Ta= +25°C(Note1,Note3)............... 1.0W
Tc= +25°C(Note1,Noted).............. 6.25W
Power Derating Factors (Note 1)
Free Air . oot 10mwW/°C
Infinite HeatSink .................. 62.5mW/°C

Thermal Resistance (Note 1)
Oja Junction to Ambient
Ojc Junction to Case
Top Operating Junction

TemperatureRange .............
Tstg Storage Temperature Range

100°C/W
16°C/W

-55to +125°C
-565t0 +150°C

Note 1: Not applicable to chips. Final value depends on mounting.
Note 2: Puise Test 80uSec, 1% Duty Cycle

Note 3: Free Air

Note 4: Infinite Heat Sink

ORDERING INFORMATION

SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-39
et sl <
Drain (2) ~a e
0.24010.230
(6.096—6.604)
| |
(1.143)
MAX
Gate (1) U
f"f?';, o.ou:o,m) -| l'o -
N o= 3
3 Oa
Source (3) 2 1 ,
0.026—0.080 1—Drain 2—Source 3—Gate 4—Diode
O oo Minimum bonding required. One Drain, One
[ Source (left), One Source (right), One Gate.
AN Bond Gate and Adjacent Diode to Common
Sese | Point to Connect Protective Diode.
Size: .040 x .044 x .013 inch.
All dimensions in inches and (millimeters) Body (Substrate) is backside contact.

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 951323799 » 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD205

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise specified)

# CHARACTERISTIC MIN | TYP [ MAX/| UNITS TEST CONDITIONS
1 BVpss Drain-Source 25 v Ip=1.0uA. Vgg =0
Breakdown Voltage
2 Vas(th) Gate-Source 0.5 2.0 v Ip=10uA, Vps =Vgs
Threshold Voltage
3 Ipon) Drain-Source 1.0 Vps = 10V (Note 1)
o ON Current Vgs = 10V
4 |E |Ipss  Drain-Source 10 [ wA | Vpg=25V,Vgg=0
5 OFF Leakage Current
5 8.0 Vas =5V Ip =50mA
6 Drain-Source 6.0 | ohms (Note 1)
son) ON Resistance Vgs =10V Ip =500mA
7 6.0 (Note 1)
8 lgss Gate Body 1.0 uA VGgs =20V,Vps =0
Leakage Current
9 Ofs Common-Source 100 mmhos| Vpg =15V, Ip =200mA
Forward Transconductance f=1KHz (Note 1)
10 Ciss Common-Source 11 13
Input Capacitance
1 Coss Common-Source 8.0 pF Vps =10V, Vgs =0
Output Capacitance f=1MHz
12 g Crss Common-Source Reverse 3.0
< Transfer Capacitance
13 E tdion) Turn-On Delay Time <1.0 2.0
14 tr Rise Time 1.0 | 3.0 ns Vbp= 10V, Vg(on = 10V
15 toff  Turn-off Time 30| 50 RL=133Q,Rc =510
16 NF Common-Source 4.5 Vps =10V, Ip =100mA
Noise Figure f=300MHz
17 Gps Common-Source 9.0 dB
Power Gain
Note 1: Pulse Test 80uSec, 1% Duty Cycle
SWITCHING TIMES TEST CIRCUIT
Vop
TEST WAVEFORMS
AL VG(on)
Vour Vin
10%
INPUT PULSE 0
Vg O t, <0.5 nSEC F—td(on)
PULSE WIDTH — 100 nSEC — o ’4_
R
G SAMPLING OSCILLOSCOPE v it~
t, <0.36 nSEC DD Tgo%
Rin> IMQ v
Cin <2.0 pF out
10% W

O
OSCILLOSCOPE

=0V

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 408/942-9100

TWX: 910-338-0025
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SEMICONDUCTOR

SD205

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

FORWARD TRAP#,SCONDUCTANCE
ON DRAIN CURRENT

10

ON DRAIP‘IISCURRENT
GATE-SOURCE VOLTAGE

175 N — —
Vps = 20V - —Vpg = 10V
g 150 f=1KHz g &OF PULSE TEST
2 - PULSE TEST = 40l —sousEC
lg ” Boﬂ SEC. 1% DUTY CYCLE ;<I' 20— 1% DUTY CYCLE - prwrs
g 1 = - A e
— Z 10
§ 5 100 P & 06 —————
E'E // § 0.4 — Tp=+125°C ]
EE 55 Z 02 ./
g™ |/ £ o
< £ o
g 9 Z .06 7
2 104 <
| 25 z
o&' ;n— .02 ID L 40 mA
01 | |
o 50 100 150 200 250 300 350 0 20 40 60 80 10 12 14
Ip — DRAIN CURRENT — (mA ) Vgs — GATE—SOURCE VOLTAGE — ( VOLTS)
CAPAC‘I’1S'ANCES DRAIN-SOURCEvgN RESISTANCE
DRAIN-SOURCE VOLTAGE GATE-SOURCE VOLTAGE
20 ! % PULSE TESTS
V(_;s =0 - 80u SEC
f=1MHz g 30 1% DUTY CYCLE]
16 £
= 1 25
s 3]
£ .
T 12\ iss Z 5
2 \ E— B \ \ Ip = 500 mA
(7]
; 8.0 \ u 15
Q B 2
2 o : N\
& \‘ 1 10
3 = |[1p=50ma A\
A N 7 N
~— Crss “,_g 5.0 \‘\
%% 5.0 10 15 20 25 0 20 40 60 80 10 12 14
Vps — DRAIN-SOURCE VOLTAGE — ( VOLTS) Vgg — GATE — SOURCE VOLTAGE — ( VOLTS)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD210,SD211,SD212,
SD213,SD214,SD215

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET SWITCHES

APPLICATIONS

FEATURES

B High Input to Output Isolation—120dB typical
B Low feedthrough and feedback transients
B Low Inter-electrode Capacitances

+30V Switch Drivers —SD210, SD211

+10V Analog Switches —SD214, SD215
+5V Analog Switches —SD212, SD213

ABSOLUTE MAXIMUM RATINGS (T5 = +25°C unless otherwise noted)

PARAMETER SD210 SD211 SD212 SD213 S
Breakdown

Voltages
VDS +30 +30 +10 +10
VSD +10 +10 +10 +10
VDB +30 +30 +15 +15
Vs +15 +15 +15 +15
Vags +40 -15  *40 -15
+25 +25
Vas +40 -03 +40 -0.3
+25 +25
Vap +40 -30 *40 —-15
+25 +25

SCHEMATIC DIAGRAM
@

Drain

i

4
Body

Case, B

) °
Source

Body internally connected to Case.
Diode protection on SD211/SD213/SD215 only.

D214 SD215 UNIT
+20 +20 Vdc Ip
+20 +20 Vdc Pr
+25 +25 Vdc
+25 425 Vdc Pp
+40 -25 Vdc
+30 Vdc T
+40 -0.3 Vdc Ts
+30 Vdc
*40 -25 Vdc
+30 Vdc'

ORDERING INFORMATION

TO-72

0.178—0.191
{@521—4.861) |

I

SEATING PLANE |

0.030
(0.762)
MAX 0.500
0.016—0.019 ||
10.406—0.483)

0050
(1.270)

&
0.036—0.046 N
091811681, /<\

A

A

A

PACKAGE DIMENSIONS

0.209—0.218
(5.309—5.563)

. 0.188~0.210
'5—5.334)

L ]

Ny 0.028—0.051
SN 07111295
N

All dimensions in inches and (millimeters).

Continuous DrainCurrent ........................ 50mA
Power Dissipation (at or below Tg = +25°C) ......... 1.2W
Linear Derating Factor ....................... 12mw/°C
Power Dissipation (at or below Tp = +25°C) ....... 300mwW
Linear Derating Factor . ...................... 3.0mw/°C

Operating Junction Temperature Range .... —55to +125°C
Storage Temperature Range —65to +175°C

CHIP CONFIGURATION
PAD
1-—Source
2—Drain
3—Gate
- 4—Diode

For SD211/213/R15CHP bond Gate and
Diode to common point. Body is backside
contact.

Dimensions: .022x.025x.013 inches

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799,

408/942-9100 TWX: 910-338-0025

Topaz Semiconductor,
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S$D210, SD211, SD212,
SEMICONDUCTOR $D213, SD214, SD215

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD210, SD211 SD212, SD213 SD214, SD215 TEST
# PARAMETER “UNIT CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX
1 3 | 3 v |Ip=10.A
|| Drain-Source Vgs =Ves =0
2 BVps Breakdown Voltage | 10 | 25 10| 25 20| 25 vV [Ip = 10nA
N Source-Drain Ig = 10nA
3 BVsp Breakdown Voltage | 10 10 20 V |Vep=Vep= -5V
Drain-Substrate Ip=10nA,Vgg =0
4 BVps Breakdown Voltage 15 15 25 \ Source OPEN
Source-Substrate Ig = 10pA, Vg =0
5 BVsp Breakdown Voltage | 15 15 25 V | Drain OPEN
6 10 10 nA | Vpg=10V Vgs = Ves
| Drain-Source = -5V
7 g Ip (off) OFF Current 10 nA | Vpg =20V
ol <
8 la 10 10 nA Vsp = 10V Vap = Vep
1 Source-Drain = -5V
9 Is (off) OFF Current 10 nA | Vvgp =20V
[ 10| $D210 0.1 nA
[11] sD212 0.1 nA | Vgg= 40V
[ 12 | Gate-Body | SD214 0.1 nA Vpe = VsB
[13]  |'aBs Leakage | SD211 10 uA =0
14 Current | SD213 10 LA | Vag =25V
115 SD215 10 | A |[Vgp=30V
N Gate Threshold Vos = Vas,
16 Vas (th) Voltage 05 |10 | 20 | 01 20 | 01| 10|20 V |lp=1:AVgg=0
17 Drain-Source 50 | 70 50 | 70 50 | 70 | ohms | Vgg =5V Ip=1mA
8 DS (on) ON Resistance 30 | 45 30 | 45 30 | 45 |ohms [Vgs=10V |[Vgg=0
Vps = 10V,
Common-Source Ip = 20mA
19 Ofs Forward Transcond. [ 10 | 12 10 | 12 10 | 12 mmhos| f = 1KHz,Vgg =0
[ Gate Node
20 C(gs + gd +gb) Capacitance 24 | 85 24 | 35 24 | 35 pF
] Drain Node Vps = 10V
21 ‘g’ C(gd + db) Capacitance 1.3 | 15 1.3 | 15 13 | 15 pF
| g Source Node Vgs = Vgs = —15V
22| & |Cigs+sb) Capacitance 35 | 40 35 | 40 35 | 40 pF
] Reverse Transfer f = 1MHz
23 Cdg) Capacitance 03 | 05 03 | 05 03 | 05 pF
24 td(on) Turn ON Delay Time 07 | 10 07 | 1.0 07 | 1.0
| VDD =5V, V =10V
25| |t Rise Time 08 | 10 08 | 10 08 | 1.0 | nsec Glon)
| R =680Q, Rg=51Q
26 toff Turn OFF Time 10 10 10

Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

$D210, SD211, SD212
S$D213, SD214, SD215

SWITCHING TIMES TEST CIRCUIT

INPUT PULSE
Vg O t, <0.5nSEC
a PULSE WIDTH — 100 nSEC
G SAMPLING OSCILLOSCOPE
t, <0.36.nSEC
Rin > 1MQ
Cin <2.0pF

O
OSCILLOSCOPE =

TEST WAVEFORMS
VG(on)
Vin
10%
0
- td(on)
— | ton
v ——| tr | ——
DD 909
Vout

10%

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

Y7 Y—
GATE-SOURCE VOLTAGE

1000 —T—
e00 [} RsETEsES
EC ]
400 muts»urvcvcl.s_“

N
=3
-

\

100
S,
60 TA= +1zsl°c:
40
|
—
2 Ta=+25°C__]

rps—DRAIN-SOURCE ON RESISTANCE—(ohms)

-
=3

0 20 40 60 80 10 12 14 16
VGs—GATE-SOURCE VOLTAGE—(VOLTS)

GATE-SOURCE THRESHOLD VOLTAGE
—V§—
SOURCE-BODY VOLTAGE

@
3 s
.0 T
2. Vps= Vs
w Ip= 1.0uA
g
-
2
S
g 20
o /
a
(-4
I
=3
8
2 10
2
3
=
I
9
£ o
£ % 25 5.0 7.5 10
< Vgg—SOURCE-BODY VOLTAGE—(VOLTS)

ON DRAIN CURRENT
—— G
GATE-SOURCE VOLTAGE

100

——F T ET A= +26°C

5o [F Vps= 10V, Vpg=0 ——
g FPULSE TEST = ——]
£ |-80uSEC =TT p= +125°C]
i 20 1% puTy cchyl
4
g 10 P
£ 7
o 50 7'z’ ~ 6mA:
2 Ta=+125°C ff-
e 20
(=]
$ 1.0 1

T HET o= +25°C

g o5 Hi-2

3 11

5 02

= 1]

oL

o 1.0 20 30 40 50 60 70
VGs—GATE-SOURCE VOLTAGE—(VOLTS)

FORWARD TRANSCONDUCTANCE
—V§—
ON DRAIN CURRENT

12

8.0

Vps= 10V —
Vsp=0
4.0 f= 1KHz

PULSE TEST
/ 80uSEC |
19? DUTIV CV(TLE

9¢s—FORWARD TRANSCONDUCTANCE—(mmho)

40 80 12 16 20 24 28 32
Ip—DRAIN CURRENT—(mA)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025




SEMICONDUCTOR

SD211A, SD215A

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET SWITCHES

ORDERING INFORMATION

FEATURES APPLICATIONS
+ High Input to Output Isolation — 120dB typical + +30V Switch Driver —SD211A
+ Low feedthrough and feedback transients + 10V Analog Switch—SD215A

+ Low Inter-electrode Capacitances
+ Low Gamma Process

+ 5V Analog Switch—SD211A

+ On Resistance Guaranteed in Analog Switch

Configuration

ABSOLUTE MAXIMUM RATINGS (T =+25°C unless otherwise noted)

PARAMETER SD211A SD215A UNIT Ip Continuous Drain Current 50mA
Breakdown Pt Power Dissipation (@ or below Tg = +25°C) ......ccccocveruee 1.2W
Voltages Linear Derating Factor .12mW/°C

Vps +30 +20 Vv Pp Power Dissipation (@ or below Tp = +25°C)........cccceuuen 300mwW
Vsp +10 +20 v Linear Derating Factor 3.0mW/°C
Vps +30 +25 Vv T; Operating Junction Temperature Range ....... -55°C to +125°C
Vea +15 +25 v Ts Storage Temperature Range .......c.covvvveeeeens —65°C to +175°C
Vas -15 -25 v
+25 +30 v
Vaa -0.3 -0.3 v
+25 +30 \'
Vep -30 -25 v
+25 +30 \
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-72 am-szson
s e
DRAIN .
0.188 — 0.210
ol [ T —
@) |—T PAD
GATE Fir a5 Max. 1-Source
_4 L-W—lm 2 -Drain
(0408 - 0.483) O'* 3 - Gate
- 4-Diode
)
SOURCE
Body Internally connected to Case. All dimensions in inches and (millimeters). Dimensions: 0.022 x 0.025 x 0.013 inches

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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SD211A, SD215A

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)
# PARAMETER SD211A SD215A UNIT TEST CONDITIONS
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
1 BVps Drain-Source 30 35 Vv Ip = 10pA, Vgs=Vgs =0
2 Breakdown Voltage 10 25 20 25 \ Ip=10nA, Vgg = Vgs =5V
3 BVsp Source-Drain 10 20 \ Is=10nA,
Breakdown Voltage Vap = Vgp=-5V
4 BVps Drain-Substrate 15 25 \ Ip=10nA, Vgg =0
Breakdown Voltage Source OPEN
5 BVgg Source-Substrate 15 25 \ lg=10pA, Vgg =0
Breakdown Voltage Drain OPEN
(] S lD(off) Drain-Source 10 nA Vps=10V _ o
70T Off Current 10 nA Vps = 20V Vas = Vas =-5V
8 | A [ isem Source-Drain 10 nA | Vgp=10V
o] T Off Current 10 nA | Vgp=20v| Veo=Veo=-5Y
10| ¢ laas Gate-Body 10 pA Vgg=25V Vo= Ven =0
11 Leakage Current 10 Vag = 30V Da= Vs =
12 VGs(m) Gate Threshold 0.75 1.0 1.5 0.75 1.0 1.5 \ VDS =Vgs, Ib= 1.0uA
Voltage Vgg=0
13 70 Vas =45V, Ip=1mA
14 Tosion) Drain-Source 70 ohms | Vgg=4.5V,Ip=1mA
On Resistance Veg= 10V
15 30 45 30 45 Vas =10V, Ip=1mA
Vsa=0
16 Ois Common-Source 10 13 10 13 mmhos|  Vpg= 10V, Ip =20mA
Forward Transcond. f=1kHz,Vgg =0
17 Cigs+gdsgb) Gate Node 24 | 35 24 | 35 | pF Vps= 10V,
Capacitance Vgs = Vgg=-15V,
18 C(gd+db) Drain Node 1.3 1.5 1.3 1.5 pF f=1MHz
2 Capacitance
N
191 A C(gs+sb) Source Node 35 4.0 35 4.0 pF
M Capacitance
— 1
2| C C(dg) Reverse Transfer 0.3 05 0.3 0.5 pF
Capacitance
21 toon) Turn ON Delay Time 0.7 1.0 0.7 1.0 Vpp =5V, Vg(ony=10V,
22 t Rise Time 0.8 1.0 0.8 1.0 nsec RL=680Q, Rg=51Q
23 toft Turn OFF Time 10 10

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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- SD211A, SD215A
SEMICONDUCTOR

SWITCHING TIMES TEST CIRCUIT
Vop
TEST WAVEFORMS
Ry VG(on) 90%
V;
V, n
out )
INPUT PULSE
Vg O t, <0.5 nSEC ] t‘_""”"
PULSE WIDTH — 100 nSEC on
51002 2 Ra mag L aa
SAMPLING OSCILLOSCOPE VoD
1, < 0.36 nSEC So0%
Rin> 1MQ Vout
519 Cin <2.0pF 0%
~ov
O
OSCILLOSCOPE =

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE ON DRAIN CURRENT
—vg— —vs—
GATE-SOURCE VOLTAGE GATE-SOURCE VOLTAGE
1000 7 F—F—F sps15a] 100 T e e R |
— 600 1% ip=1.0mA - ps® 19V. Vas™
g H PULSE TEST g % peuiseTest =
T 400 80u SEC, 1% DUTY CYCLE ] £ [-'80uSEC 1 Ta= +125°C]
% \ \\ ] : & 20 1% DUTY cvcty’
4
g 200 | R H
-4

IS Vpg=-10V 3 so0 7 A
17 3 S bz~ 6
g 1 =2y z "
4 NG g 20
& Va0 & ° [Tamnizsg
a0 Z 10 {
g e HET A= +25°C
2 2 § 08 H
£ B o2 1

10 []

0 2 4 6 8 10 12 14 16 0.1

[} 10 20 30 40 50 6.0 70
VGs—GATE-SOURCE VOLTAGE—(VOLTS)

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

GATE-SOURCE THRESHOLD VOLTAGE FORWARD TRANSCONDUCTANCE
—V§— —V8—

a SOURCE-BODY VOLTAGE ON DRAIN CURRENT

g 0 T ;E‘ 16

T Vps~ Ves

w Ip= 1.0uA .f.

g g 12 —

o <

E 20 § //

Q 2

g / g 8.0

z 2

§ 1.0 E :’gas: ;w —

f= z

:é § a0 Pu:;: TEST

£ g 804SEC _

B 2 1% DUTY CYCLE

(.? [

£ 0 & o

z 0 25 5.0 75 10 40 80 12 16 20 24 28 32

s Vgg—SOURCE-BODY VOLTAGE—(VOLTS) Ip—DRAIN CURRENT—(mA)
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- ' SD217, SD219
SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FET

ORDERING INFORMATION

FEATURES APPLICATIONS

B CMOS Compatible Input + 10V Analog Switch, SD219DE

B Small Package, Standard Pin-Out +7.5 Analog Switch, SD217DE

B TTL and CMOS Compatible Input High Speed, Medium Power, Switch Drivers
B Low Capacitance Sample and Hold and Track and Hold

B Peak Pulsed Current, 1 Amp min A-to-D and D-to-A Converters

ABSOLUTE MAXIMUM RATINGS (15 = +25°C unless otherwise specified)

Vps Drain-SourceVoltage...................... + 25V Ip  Continuous Drain Current(Note1) .......... 160mA
Vpg Drain-Body Voltage Pp Continuous Power Dissipation (Note 1)

SD217 ot e +22.5V Ta= +25°C(FreeAin) .................. 300mw

SD219 ..t s + 25V Tc = +25°C (Infinite Heat Sink) . ............. 1.2wW
Vsp Source-Drain Voltage Power Derating Factors (Note 1)

SD217 e + 15V Free Air.....cooiiiiiiiiiiiinnen, 3.0mW/°C

SD219 ..t +20V Infinite HeatSink . . .................. 12mW/°C
Vsg Source-Body Voltage Thermal Resistance (Note 1)

SD217 ot s +22.5V Oja JunctiontoAmbient .................. 333°C/W

SD219 ... e + 25V Ojc JunctiontoCase ...................... 83°C/W
Vg Gate-BodyVoltage........................ + 30V Top Operating Junction
Vs Gate-SourceVoltage...............c.o.... +225V Temperature Range ............... -55to +125°C
Vgp Gate-DrainVoltage ...................... +22,5V Tstg Storage Temperature Range ........ -55to +150°C
Ip PeakPulsedDrainCurrent................. +1.0A Note 1: Not applicable to chips. Final value depends on mounting.

SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-72
@ e a o
0.178—0.181 0.188—0.210
J ) #4.521—4.861) [ g.z7§:5.334)
(4 SEATING PLANE
@ Body ' . |

Gate

& ring
|

0.016—0.019
(0.406—0.483)

Case, B

 fla

1—Drain 2—Source 3—Gate 4—Diode
Minimum bonding required. One Drain, One
Source (left), One Source (right), One Gate.
Bond Gate and Adjacent Diode to Common
Point to Connect Protective Diode.

Size: .040 x .044 x .013 inch.
All dimensions in inches and (millimeters) Body (Substrate) is backside contact.

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132:3799 « 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD217, SD219

ELECTRICAL CHARACTERISTICS (T4 = +25°C unless otherwise specified)
# CHARACTERISTIC MIN | TYP | MAX| UNITS TEST CONDITIONS
| 1] BVps Drain-Source 25 30 V | Ip=10uA, Vgs =Vps =0
_{ Breakdown Voltage 15 20 Ip =100nA, Vgs =Vgs = -5V
| 3| BVsp Source-Drain SD217 15 \ Is =100nA, Vgp =Vgp = -5V
_44 Breakdown Voltage | SD219 20
| 5| BVpg Drain-Body SD217 22.5 \ Ip =100nA, Vgg =0, Source Open
| 6 Breakdown Voltage SD219 25
7 BVgg Source-Body SD217 22.5 \ Is =100nA, Vgg =0, Drain Open
| 8] Breakdown Voltage | SD219 25
9 Ipoff) Drain-Source 100 nA | Vpg=15V, Vgg =Vgg =-5V
| | o OFF Leakage Current
10| % Isoffy Source-Drain 100 Vsp =15V, Vgp =VBp = -5V
B OFF Leakage Current
ih! lgB Gate-Body 10 uA VgB =30V, Vgs =Vgp =22.5V
|| ON Leakage Current
12 Vas(th) Gate-Source 0.1 2.0 \ Vps =Vas, Ip =10uA, Vgg =0
| Threshold Voltage
13 Ipon)  Drain-Source 1.0 A Vps =Vgs =10V, Vgg =0
| ON Current (Note 1)
| 14 | Drain-Source 8.0 Vgs =5.0V Ip =50mA
[ 15 ] "pson) ON Resistance (Note 1) 6.0 | ohms Vsg=0
16 6.0 Vgs =10V Ip =500mA
Vsg=0
17 Ofs Common-Source (Note 1) 100 mmhos| Vpg =15V, Ip =200mA
- Forward Transconductance Vgg =0,F =1KHz
[ 18 | gs+gd+gb) Gate Node Capacitance 30
19| © [ ¢gd+db) Drain-Node Capacitance 15 Vps= 10V, VgsVgs = -15V
— = pF | f=1MHz
20 § C(gs + sb) Source Node Capacitance 40
21| © [cagq) Reverse Transfer 5.0
] Capacitance
[ 22| ton Turn ON Time 20 | 40 nS | Vpp=10V, VGion) =10V
23 toff Turn OFF Time 30 | 50 R =133Q, Rg=5102
Note 1: Pulse Test 80uSec, 1% Duty Cycle
SWITCHING TIMES TEST CIRCUIT
Vop
TEST WAVEFORMS
R Vé(on)
V, in
out , o
Ly INPUT PULSE f—
- td(on)
L 4 t, <0.5 nSEC
Ye 3. FULSE WIDTH — 100 nSEC — ton [~—
swagte SAMPLING OSCILLOSCOPE Vop "
t, < 0.36 nSEC 0%
Rin> 1MQ Vout
510 Cin <20 pF 10%
~0V

OSCILLOSCOPE
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SD217, SD219

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

GATE-SOURCE TH‘;ISESHOLD VOLTAGE GATE-SOURCE THRESHOLD VOLTAGE
SOURCE-BODY VOLTAGE TEMPERATURE
w w 35
g 35 I B T E(’
5 Vbs = Vas 5 Vps=Ves
g 30F—Ip=10uA g 30— 1p=10uA
] a
2 25 a 25
I I
& 4
E @ 20 [ 5 2.0 Vgg = 10V
g > 15 25 15
2 = [—
SF 1.0 3 1.0 —
i ] o
= = Vs =0 ~~—
g <
‘f 05 ? 05
g ) g 0
8 0 20 40 60 80 10 12 14 ;3 50 —25 0 425 450 +75 +100 +125
Vgg — SOURCE—BODY VOLTAGE — ( Vgg ) Tp — AMBIENT TEMPERATURE — (°C)
DRAIN-SOURCE gN RESISTANCE ON DRAIl;l’ sCURF&ENT
—VS— —VS—
GATE-SOURCE VOLTAGE GATE-SOURCE VOLTAGE
3 J— 10 —
PULSE TESTS —~ Fvpg = 10V
= 80u SEC | g ®°Erorse est
.E b 1% DUTY CYCLE =  4.0—80uSEC
° < ol-%purveveLe
T 25 L Ta=+25C | —|
3 2 1.0 :
w
Z 2 g 06 T
"5 \ \ Ip = 500 mA 8 0.4 7 A” /1
ﬁ 15 Z o2 /
<
%l, o \ £ 01
Z 0 F
= Ip =50 mA \ o - 4
.04
Z 50 \\‘\ L AN
e g o lDl,z. = -ul) mA
T n
0 20 40 60 80 10 12 4 0 20 40 60 80 10 12 14
Vgs — GATE — SOURCE VOLTAGE — ( VOLTS) Vgs — GATE-SOURCE VOLTAGE — ( VOLTS )
FORWARD TRANSCONDUCTANCE
ON DRAIN CURRENT
175 [ vpg = 20v

f=1KHz
150 - pyLSE TEST.
80u SEC. 1% DUTY CYCLE

L~
100 Vet

A
50 /

( mmhos)

O¢; — FORWARD TRANSCONDUCTANCE

] 50 100 150 200 250 300 350
Ip — DRAIN CURRENT — (mA )
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S$SD220
SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FET

ORDERING INFORMATION

FEATURES

M Low Capacitance—ciss 12pF,
Crss 0.6pF—(typ)

B Fast Switching

B TTL Logic Compatible Input—Vgsan
2.3V (max)

APPLICATIONS

B Broadband RF Power Amplifiers

B High Speed Switch Drivers

B Pulse Amplifiers and Logic Buffers

B CMOS and TTL to High Current
Interfaces

ABSOLUTE MAXIMUM RATINGS (T4 = +25°C unless otherwise noted)

Vobs Drain-Source Voltage .................... +60V Power Derating Factors
Voe Drain-Gate (Forward) Voltage ............ +60V Free Air ...eeriiiiiiiiiiineannnn, 10mW/°C
Drain-Gate (Reverse) Voltage ............. -30V Infinite Heat Sink  ............... 62.5mW/°C
Vas Gate-Source (Forward) Voltage ........... +30V Thermal Resistance
Gate-Source (Reverse) Voltage ........... -30V ®a  Junction to Ambient ............... 100°C/W
Io Continuous Drain Current .............. 230mA dc  JUNCONt0 Case .........oovvvn.... 16°C/W
Pulsed Drain Current (Note 1) .......... 800mA Tor Operating Junction
Po Continuous Device Dissipation Temperature Range .............. -55 to +125°C
Ta=+25°C(Note2) ................... 1.0W Tag Storage Temperature Range ...... -55 to +150°C
Tc=+25°C (Note3) .................. 6.25W
Note 1: Pulse Test 80uSec, 1% Duty Cycle Note 2: Free Air Note 3: Infinite Heat Sink
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-39
et g
Drain (2) [soor=s 5007
[}
(:fmw::x' SEATING
l l__ _é PLANE
Gate (1) i | i
3 (4.826—5.334) 3 L
Source (3) 2 1 .
Body (Substrate) Soze—om \\\\ (
Case e N 1—Drain 2—Source 3—Gate
//\ Minimum bonding required. One Drain, One
P Source (left), One Source (right), One Gate.
Size: .040 x .044 x .013 inch.
All dimensions in inches and (millimeters) | Body (Substrate) is backside contact.
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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$D220

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD220
# CHARACTERISTIC UNITS TEST CONDITIONS
MIN | TYP | MAX
BY Drain-Source 6 1 I = 1.04A _
1 DSS Breakdown Voltage 0 00 D =104AVgs =0
2 Gate-Source 0.1 0.8 23 v Ip = 10pA,Vps = Vgs
Vas(th) Threshold Voltage
3 0.5 1.5 3.0 Ip = 1mMA,Vps = Vgs
4 ON 500 Vps =6V
s ID(on) Drain Current Vgs = 10V
5 T 600 700 mA Vps = 10V (Note 1)
A Drain-Source
6 | T| 'DSS  OFF Leakage Current 01 1.0 uA Vbs =60V,Vas =0
1
7 | ¢ 7.5 10 Vgs = 5V
Ip = 50mA
8 Drain-Source 6.5 9.0 ohms (Note 1)
'DS(on) ON Resistance Vgs = 10V
9 9.0 12 Ip = 500mA
(Note 1)
Gate
10 lgss Leakage Currents +1.0 nA Vgs = +20V,Vps =0
Common-Source h Vps = 30V, Ip = 300mA
n 9fs Forward Transconductance | 190 | 190 MmAOS | ¢ _ 1KHz (Note 1)
Common-Source
12 D Ciss Input Capacitance 12 15
Y Common-Source Vps =30V,Vgs =0
13 2 Coss Output Capacitance 2.8 3.5 pF f=1MHz
M Common-Source Reverse
14 | Crss Transfer Capacitance 0.6 1.0
15 ¢ taon) Turn-On Delay Time 1.0 2.0 Voo = 30V
Vaionm = 5.0V
1 t Rise Ti 1.0 . R =90 ohms
6 r ise Time 3.0 nS Re = 51 ohms
17 t¢ Fall Time 3.0 5.0

Note 1: Pulse Test 80uSec, 1% Duty Cycle

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWNX: 910-338-0025
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~ SD303
SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
DUAL GATE D-MOS FET

FEATURES APPLICATIONS
B Normally Off-Enhancement-Mode Operation B Wide Band (Unneutralized) VHF/UHF Amplifiers
B Dual Gate with Gate Protective Diodes B VHF/UHF Linear Mixers

B Low Feedback Capacitance — crgs -02pF (typ)
B Wide Dynamic Range-Remote AGC capability
B High Power Gain- 10dB min. @ 1GHz

B Low Noise-7.0dB max. @ 1GHz

M Low Cross-Modulation Distortion

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Vps Drain-Source Voltage ................ +20V  Top  Operating Junction
Vgig Gate 1-Substrate Voltage ...... -0.3to +10V Temperature Range ......... —-55to +125°C
Vg2 Gate 2-Substrate Voltage ...... -0.3to +15V Tstg Storage Temperature Range .. —65to +175 °C
Ip Continuous Drain Current (Note 1) ... ... 50mA . )
Note 1: hips.
Pp Continuous Power Dissipation (Note 1) ote 1 ,’,‘,ZL?.‘ZE.L‘,":.’,’LZJ,‘;,Z, Ips. Final value depends
Ta = +25°C (Free Air) .......... 360mwW

Tc = +25°C (Infinite Heat Sink) . ... 1.8W
Power Derating Factors (Note 1)

Free Air ... 3.6mW/°C
Infinite Heat Sink ............ 18mW/°C
ORDERING INFORMATION

SCHEMATIC DIAGRAM TpgggAeE DIMENSIONS CHIP CONFIGURATION
4 LEAD S

0.178—0.181

(4.521—4.861)

D
T SEATING TATE l % 5:_%%0
G2 |

£ | B
o (003
iy =

0.016—0.018
G 1 (0.406—0.483)

s Gl S,B,C w20
D
G2 1 o
0.038—0.048 WO\~ 0.028-0.051
Pin 1-Drain, 2-Gate 2 [ Y AN
Pin 3-Gate 1, 4 Chip backside connected to source
Pin 4-Source, Substrate, Case All dimensions in inches and (millimeters) Dimensions: .022 x .022 x .013 inches

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWNX: 910-338-0025
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SD303

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (TA = +25°C unless otherwise noted)

SD303
# PARAMETER UNIT TEST CONDITIONS
MIN| TYP | MAX
Drain-Source Ip = 5pA
1 BVbs Breakdown Voltage 20 % v Vais =Va2s =0
Drain-Source OFF Vps = 15V
2 Ibss Leakage Current 01 1 10 KA Vgis = Vg2s =0
Gate 1 Vagis =5V
3 o la1ss Leakage Current 10 | 100 nA Va2s = Vps =0
= Gate 2 Vgas = 10V
4 E lazss Leakage Current 10 | 100 | nA VG1s = Vps =0
5 V- Gate 1-Source 0.1 05 15 v Vps = Vgis
™ Threshold Voltage : - : Vgas = 10V, Ip = 1uA
Gate 2-Source Vgis=4V  |Vps =Vaos
6 V12 Threshold Voltage 01 05 | 15 v Ip = 1A
Drain-Source Ip = 1mA, Vgis = 5V
7| |™Sn  ON Resistance 65 | 80 | ohms | G e=10V
Common-Source Vps = 15V, Ip = 18mA
8 Ots Forward Transconductance | 1o 15 mmhos Vaos = 10V, f = 1KHz
) Common-Source Vps = 15V, Ip = 18mA
° Ciss Input Capacitance 30 | 35 PF Vgas = 10V, f = 1MHz
Common-Source
10 Coss Output Capacitance 06 pF Vps = 15V, Vgis =0
Common-Source Vgas = 10V, f = MHz
11|21 cres Reverse Transfer 02 pF
5 Capacitance
2
P i 10 14 dB f=1GHz Vps =15V
12 E Gps ower Gain Vags = 10V
13 NF Noise Figure 55 70 dB f=1GHz Ip =18mA
Range of Automatic Vgis =25V Vpg = 15V
14| | AGC (Va2s) gair Gontrol a 9B 1 ¢ 2500MHz Vags = 10V to OV
Interfering Signal at Gate
15 for 1% Cross-Modulation 150 mv fo = 1.000GHz Vps = 15V
EINT Distortion (Peak Voltage fi = 0.995GHz Vgos = 10V
ref. to 300 ohm system) Ip = 18mA
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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. SD304, SD306
SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
DUAL GATE D-MOS FET

APPLICATIONS

W Wide Band (Unneutralized) VHF/UHF Amplifiers
B VHF/UHF Linear Mixers

FEATURES

H Normally Off-Enhancement-Mode Operation

W Dual Gate with Gate Protective Diodes

B Low Feedback Capacitance — crsg .03pF (typ)
B Wide Dynamic Range-Remote AGC capability
W High Power Gain- 17dB min. @ 500MHz (SD306)
B Low Noise-6.0dB max. @ 500MHz (SD306)

B Low Cross-Modulation Distortion

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Vps Drain-Source Voltage

Pp Continuous Power Dissipation (Note 1)

SD304 ...iiii s +25V Ta = +25°C(Free Ain) .......... 300mwW

SD306 ...vviii e +20V Tc = +25°C (Infinite Heat Sink) . ... 1.2W
Vg1 Gate 1-Substrate Voltage Power Derating Factors (Note 1)

SD304 ...t -03 to +10V Free Air . .oiieeiiiieeeennns 3.0mW/°C

SD306 ....ovvieiiiins -0.3 to +20V Infinite Heat Sink ............ 12mW/°C.
Vg2 Gate 2-Substrate Voltage Top Operating Junction

SD304 ..........inl —-0.3to +15V Temperature Range ......... —55 to +125°C

SD306 .........onnniinn -031t0 +20V  Tgg Storage Temperature Range .. —65 to +175°C
Ip Continuous Drain Current (Note 1) ........... 50mA Note 1: Not applicable to chips. Final value depends

mounting substrate.
ORDERING INFORMATION

SCHEMATIC DIAGRAM

D
G2 V-——T

S,B,C
s G1

Pin 1-Drain, 2-Gate 2
Pin 3-Gate 1,
Pin 4-Source, Substrate, Case

PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-72 C =
0.178—0.181 | 0.188—0.210
(4.521—4.861) || @775—5.334)
SEATING PLANE 1
0.030
wem (00
MAX ’ (‘;‘»’_5'%)
0016—0019 || gy
{0.406—0.483)
0100
0050 | (2:540)
1.270)
—0.¢ '/ i .028—0.
d Chip backside connected to source
All dimensions in inches and (millimeters) Dimensions: .022 x .022 x .013 inches

Topaz Semiconductor,

1971 N. Capitol Avenue,
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SD304, SD306

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD304 SD306
# PARAMETER UNIT TEST CONDITIONS
MIN | TYP| MAX | MIN | TYP| MAX
Drain-Source Ip = 5pA
1 BVps Breakdown Voltage 25 | 30 20 | 25 \ Vgis=Vgas =0
] Drain-Source OFF Vps = 15V
2 Ipss Leakage Current .01] 1.0 .01 1.0 wA | Vgis=Vges =0
| Gate 1 VG1S =5V
| 3] lgiss Leakage Current 1.0| 100 1.0 | 100 nA | Vgos =Vps =0
o Gate 2 Vgas = 10V
4| llgess Leakage Current 10| 100 1.0 | 100 nA | Vgis=Vps=0
= Gate 1-Source Vps = VG1s
59 Vi Threshold Voltage 01]10] 20 01|05 15 \'% Vgas = 10V,Ip = 1pA
6] 01| 10] 20 V |Vgis =4V
[ Gate 2-Source Vps = Vazs
VT2 Threshold Voltage Ip = 1A
7 01]05| 15 \ Vgis =5V
| Drain-Source Ip = TmA,Vg1s = 5V
8 Dson) ON Resistance 90 | 130 65 | 100 | ohms | Vgas = 10V
Common-Source Vps = 15V, Ip = 18mA
9 Ofs Forward Transconductance | 8.0 | 10 13 | 15 mmhos | Vgos = 10V, f = 1KHz
[ | Common-Source [ Vps = 15V, Ip = 18mA
10 Ciss Input Capacitance 251 3.0 33| 36 Vgas = 10V,f = 1MHz
Q Common-Source
Ql E Coss Output Capacitance 10| 1.2 10} 13 pF Vps = 15V,Vgig =0
£ Common-Source Vgas = 10V,f = 1MHz
12| O crss Reverse Transfer .03 .03
| Capacitance
13 Re(Y11) 1.1 mmhos | Vpg = 15V,Ip = 18mA
— Input Admittance
14 Im(Y11) 4.76 mmhos | Vgas = 10V, f = 200MHz

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD304, SD306

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD304 SD306
PARAMETER - UNIT TEST CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX
Re (Y22) | 5 tput Admittance 1.05 mmhos
Im (Y22) 1.54 mmhos
Re (Y21) | Forward Transmittance 13.23 mmhos | Vpg = 15V,Ip = 18MA
Im (Y21) —5.62 mmhos | Vgag = 10V, = 200MHz
Re (Y12) | Reverse Transmittance 0.01 mmhos
Im (Y12) -0.04 mmhos
13 16 dB f = 500MHz
Gps Power Gain Vps = 15V
17 | 20 dB | F=200MHz | ygoe = 10V
5.0 6.0 dB f = 500MHz Ip = 18mA
NF Noise Figure
15 25 dB f = 200MHz
‘ 40 dB Vgis = 3.5V -
AGC (Vazs) Range of Automatic f = 500MHz zos _1?(\)/\/
G28)| Gain Control 50 dB | Vais = 25V | V@285 1
f = 200MHz
Interfering Signal at 200 mV | fo = 500MHz
Gate for 1% Cross- fi =501MHz | Vps =15V
EiNT Modulation Distortion Vgag= 10V
(Peak Voltage ref. fo =200MHz | |p = 18mA
to 50 ohm system) 480 mv fi = 196MHz
Conversion Vps = 15V,Vgis = Vazs
Gpsc Power Gain (Ip = 8mA) 14 17 dB frf = 200MHz, f1 = 245MHz

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD411

N-CHANNEL DEPLETION-MODE
DUAL D-MOS FET

FEATURES

B Normally OFF Configuration

B Low Interelectrode Capacitances

M High-Speed Switching

B Pin Compatible to Industry Standard Dual
J-FETs with addition of Substrate Bias Pin

APPLICATIONS

M High-Speed Analog Comparators

B Wide-Band Differential Amplifiers

B Cascode Amplifiers

B High Intercept Point Balanced Mixers

ABSOLUTE MAXIMUM RATINGS (per side, Ta = +25°C unless otherwise noted)

Vbs Drain-Source Voltage .................... +20V lo Continuous Drain Current ............... +50 mA
Vsp Source-Drain Voltage .................... +10V Pp Device Dissipation (each side) .......... 360 mW
Voe Drain-Body Voltage ...................... +25V Derating Factor ................... 2.88 mW/°C
Vss Source-Body Voltage .................... +15V Po Total Device Dissipation ............... 500 mW
Veo Gate-Drain Voltage ...................... +25V Derating Factor ...................... 4 mW/°C
Ves Gate-Source Voltage ..................... +25V T; Operating Junction
Ves Gate-Body Voltage ...................... +25V Temperature Range ............... -55 to +150°C
Veiec2 Gate-to-Gate Voltage ................... +25V Ts Storage Temperature Range ....... -55 to +150°C
Vbipz Drain-to-Drain Voltage ................. +20V T. Lead Temperature (1/16” from mounting
Vsis2 Source-to-Source Voltage ............... +15V surface for 10sec.) .............covnnn.. +260°C
ORDERING INFORMATION
SCHEMATIC DIAGRAM PIN CONFIGURATION PACKAGE DIMENSIONS
TO-78
D, Dy s
CASE BODY oz | @

0.305 4.19)

(851

1.775)

G1 G T ——]
——P1 2
77
E‘l LEADS
0019 (483
o BOTTOM VIEW I——
BODY
Ali dimensions in inches and
(millimeters)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD411

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C, per side, unless otherwise noted)
# CHARACTERISTIC MIN |[TYP| MAX| UNITS TEST CONDITIONS
1 BVos Drain Source 20 o = 10 nA, Vas = Ves = -5V
Breakdown Voltage
2 BVso Source-Drain 10 Is =10 nA, Vep = Vep = -5V
Breakdown Voltage v
3 BVos Drain-Body 25 lo=10nA, Ves =0
s Breakdown Voltage Source Open
4 T BVss Source-Body 15 Is = 10uA, Ve = 0
A Breakdown Voltage Drain open
5 T losx Drain-Source 07| 10 nA Vps = 20V, Vgs = Ves = -5V
| Leakage Current
6 c laes Gate-Body 1.0 uA Vas =25V, Vps = Vs = 0
Leakage Current
7 Vasanm Gate-Source 05 (10| 2.0 \ lo = 1.0uA, Vps = Vgs, Vs =0
Threshold Voltage
8 TpsoN Drain-Source™ 70 | ohms | Ip=1.0mA, Vas =5.0V, Vsg =0
ON Resistance
9 gt Common-Source"™ 10 | 12 mmhos | Vos = 10V, Ip = 20mA, Vsg = 0
Forward Transcond. f=1KHz
10 D Ciss Common-Source 35
Y Input Capacitance
1 N Coss Common-Source 1.2 F Vps = 10V
A Output Capacitance p Vas = Ves = 0
12 IIII Crss Common Source 0.3 f=1MHz
c Reverse Transfer
Capacitance
13 Cigs + sb) Source Node 45
Capacitance
14 | M| [Vesi-Vese| Differential Gate 25 mv
fr\ Source Voltage Vos = 10V
5 | ¢ |AlesrVessl  Differential % wrc |22 [T ssec
H AT Drift to +125°C

Note 1: Pulse Test, 80usec, 1% Duty Cycle
TYPICAL PERFORMANCE CHARACTERISTICS: See SD5000 Data Sheet

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025

2—-63



' -4 SD1100, SD1101
SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS POWER FETS

ABSOLUTE MAXIMUM RATINGS ORDERING INFORMATION

(TA = +25°C unless otherwise noted)

Drain-Source Voltage

SD1100 ...ovii it e e e 450V
SD1101 ... e e 400V
Drain-Gate Voltage (Vgs = 0)
SD1100 ... ottt i e e 450V
SD110T ... e e 400V
Gate-Source Voltage .................c.... +30V
Continuous Drain Current
SD1100DD,SD1101DD .................. 80mA HIP RAT
SD1100HD, SD1101HD ................. 140mA c CONFIGY 10N
Peak Drain Current
SD1100DD, SD1101DD . ................ 250mA
SD1100HD,SD1101HD ................. 300mA
Continuous Device Dissipation
SD1100DD, SD1101DD ................ 360mwW
SD1100HD, SD1101HD ................. 800mA
Linear Derating Factor
SD1100DD, SD1101DD .............. 2.9mwW/°C
SD1100HD, SD1101HD .............. 6.4mW/°C
Operating Junction Temperature
Range .............. ... ... ... —-55t0 +150°C
Storage Temperature Range ...... —-55to0 +150°C
Lead Temperature (1/16” from
mounting surface for30Sec) ............ +260°C Dimensions: .054 x .056 x .013 inches
Drain is backside contact.
SCHEMATIC DIAGRAM/ PACKAGE DIMENSIONS PACKAGE DIMENSIONS
PACKAGES TO-18 o ameem T0-39 o
0.178—0.191 0:188—0‘.210) (::;f:::;:) J
(4.521—4.851) : ﬂn_l-uw ‘
Drain SEATING PLANE T ﬁ%
J 4 i i Part
": P [ 0345
i o (| ﬂﬁL 2] T
Gate % i MAx ! 0.500 [ ﬂ
-d 0.016—0.019 _>|__ (12.70) 0300 oote—o00ts ||
(0.0406—0.483) MIN z.70) (o.m—o,tu)" ‘0_190—0110
. 0100 MIN {826—5.334)
Source 0.050 ! - (2540
REID
o /\/
= N = A
Body Internaly connected to Source. N~ o
Drain common to Case. All dimensi in inches and (millimeters) All dimensions in inches and (millimeters)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD1100, SD1101

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD1100 SD1101
# CHARACTERISTIC UNIT TEST CONDITIONS
MIN | TYP | MAX| MIN | TYP | MAX
Drain-Source .
1 BVDSs Breakdown Voltage 475 400 | 425 V |Ip=104A Vgs = 0
Gate-Source 10 30
2 Vasith) Threshold Voltage - 0 50 | 101 30 | 50 | v |5 =104A Vps = Vas
Gate-Body 3 10
3 lgBs  Leakage Current 0 : 03 | 1.0 nA |Vgs = 20V, Vps = 0
Qo -
= Drain-Source OFF
4| X | Ipss Leakage Current 20 | 200 nA |Vps = 360V, Vgs = 0
@ Drain-Source OFF
5 Ipss  Leakage Current 20 | 200 nA |Vpsg = 320V,Vgs = 0
6 Ibon)  ON Drain Current 250 | 400 250 | 400 mA | Vpg=25V, Vgs =15V
— (Note 1)
7 Drain-Source )
rDS(on) ON Resistance 51 3 20 | 25 | ohms |Ip = 10mA, Vgs = 15V
Common-Source
8 Ofs Forward 210 210 mmhos | Vpg = 25V, Ip = 250mA
Transconductance f = 1KHz (Note 1)
o Common-Source 80
9 ‘5‘ Ciss Input Capacitance 80
z Common-Source
10 E Crss Reverse Transfer 1.3 1.3 pF | Vps = 25V,Vgs = 0
Capacitance f = 1MHz
Common-Source
" Coss  Output Capacitance 10.5 105

Note 1: Pulse Test 80x Sec, 1% Duty Cycle

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

$D41100, SD1101

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE ON DRAIN CURRENT
—VG— —VS§—
GATE-SOURCE VOLTAGE GATE-SOURCE VOLTAGE
= 1.0
£ 1000 T T of - P
£ o= 10mA = 3 06— A*H®C -
T 600 ;::Lssscresr . E  oafT,-rzec [ Tp=+125°C ]
© 400 Cad . . S
z 1% DUTY CYCLE JLoo02
-4
7 & 01 //
@ 200 e —HET = +25°C
b 3 006 H
2
S 100 5 0.04 11
3] 002 |
£ 60 o I
3 2 o001
o . ¥

g 0 L_ 0.006

z2 Tp=+25°C Lo Vps= 25V 3
= AN\ Tp= +125°C § 0.004 PULSE TEST ]
£ 20 - a 0 80uSEC ]
L .002 1% DIUTY CYCLE

S ]

=2 10 0.

2 0 20 40 60 80 10 12 14 0020 40 60 80 10 12 14

Vgs—GATE-SOURCE VOLTAGE-(VOLTS) Vgg—GATE-SOURCE VOLTAGE—(VOLTS)

FORWARD TRANSCONDUCTANCE
ON DRAIN CURRENT

400

3 ]

=

£ /

£ 300 /

w

Q

2

<

-

3 200

[=]

2

o

3

z Vpg = 265V

< 100 f=1KHz .

" / PULSE TEST

& 80uSEC 4
1% DUTY CYCLE

o I
0 100 200 300 400

Ip—DRAIN CURRENT—(mA)
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$SD1102, SD1112,
SEMICONDUCTOR SD1113

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS POWER FETs

ORDERING INFORMATION

PACKAGE DIMENSIONS
TO-18

0.350—0.370
0.209—0.219 TO'39 @ 8s0—s.308 | T°'92
(5.309—5.563) aanensn 0.175—0.185
0.178—0.191 0.188—0.210 *(6.001—8.508) (4.445-4.699)
Wszi—agsn [T || 4ITs—s3M T ; !
Ga— i 0.240—0.260 |
SEATING PLANE {6.006—6.604) ! !
SEATING
] 1 _f PLANE ! !
: 1
o U1 #e i
(0762 ﬂ ﬂ MAX 0.016—0.019 5088
MAX 0. Y 0.406—0.483) = l
0.016-0.019 12.70) 7 To16—0010 DIA HOLE (TYP)
Dods—04ms T N oy mm—wa)" - 00450055 T " | ooss—o0ss
4 0.190-0.210 1431387 | " | 20 0E
- 100 ae26-5.330) 0.085-0.085 _ ~, 0:045-0.055
o050 | @ 2159—2.413) \ i ﬁm
(1.270) o _H_ _?_ R
' "
0.026—0.040 0.135
114 i &_._._m_w“,/\ \ @a3) || 0.003—0.013
= N2 0.028—0.037 i MIN {0.076—0.330)
0.036—0.046 SO 0.036—0.048 BTN/, 0.175—0.205
(‘o.nu-uoo)\//( \((”‘ —1219) Ké (445-5.21)
A |
All dimensions in inches and (millimeters)

All dimensions In Inches and (millimeters)

SCHEMATIC DIAGRAM/PACKAGES

All dimensions in inches and (millimeters)

CHIP CONFIGURATION

TO-92 TO-18
DRAIN o
x
GATE l
SOURCE s e b DC |
C g s

Dimensions: .054 x .056 x .013 inches
Drain is backside contact.

Topaz Semiconductor,

1971 N. Capitol Avenue, San Jose, CA 95132-3799,  408/942-9100 TWX: 910-338-0025

2—-67 0-87-4



SEMICONDUCTOR

SD1102, SD1112,
SD1113

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Drain-Source Voltage

SD1102. . ..ot e 250V

SD1112,8D1113. . ... ... i 200V
Drain-Gate Voltage (Vgs = 0)

SD1102. ... e 250V

SD1112,8SD1113. . ... .. e 200V
Gate-Source Voltage. ..................... +30V

Continuous Drain Current
TaA=25°C Tc=25°C

Continuous Device Dissipation
TA= +25°C Tg= +25°C

SD1102/1112/1113BD . . 0.30 1.0 W
SD1102/1112/1113DD . . 0.36 1.8 w
SD1102/1112/1113HD . . 1.0 6.25 w
Linear Derating Factor
Ta= + 25°C Tgc= +25°C

SD1102/1112/1113BD .. 24 8.0 mwW/°C
SD1102/1112/1113DD . . 2.9 144 mwW/°C
SD1102/1112/1113HD . . 8.0 50 mw/°C

SD1102BD, SD1113BD. 13 23A Operating Junction
SD1112BD........... 15 27TA Temperature Range.............. -55 to +150°C
SD1102DD, SD1113DD. 14 31A Storage Temperature Range. . ..... —-55 to +150°C
sD1112DD........... .16 37A Lead Temperature (1/16” from mounting
SD1102HD, SD1113HD. 23 57A surface for308ec). ........covvviunrnnnn. +260°C
SD1112HD........... 27 .B9A
Peak Pulsed DrainCurrent. .................. 0.5A
ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)
SD1102 SD1112, SD1113
# CHARACTERISTIC UNIT TEST CONDITION
MIN | TYP |MAX MIN | TYP |MAX
Drain-Source
1 BVpss Breakdown Voltage 250 | 270 200 | 250 V  |lp = 104A,Vgs =0
Gate-Source
2 Vas(th) Threshold Voltage 10 { 3.0 | 50 10| 30 | 50 \" Vps = Vgs,Ip = 10pA
Gate-Body
3 | o | lgs Leakage Current 03 |10 03 |10 nA |Vgs =20V,Vps =0
4 | B Drain-Source OFF 01 | 10 Vps = 200V
5 | & | Ipss Leakage Current 01 | 10 wA  [Vpg=160V | Vas=0
Vps =25V,Vgg = 15V
6 Ipon) ON Drain Current 0.5 05 A (Note 1)
7 Static SD1102 80 | 10
8 rpsion) Drain-Source [SD1112 60 | 70 | ohms |Ip=10mA,Vgs = 15V
9 ON Resistance| sp1113 70 | 10 (Note 1)
Common-Source Vps =25V, Ip = 0.5A
10 gfs Forward Transcond. 300 300 mmhos | f = 1KHz (Note 1)
Common-Source
" % Ciss  |nput Capacitance 80 80
g Common-Source Vps =25V,Vgs =0
12 | | css Reverse Transfer 1.3 1.3 pF [f=1MHz
Capacitance
Common-Source
13 Coss Output Capacitance 10.5 105
Note 1: I;’ulse Test 80uSec, 1% Duty Cycle
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

S$D1102, SD1112

SD11413

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

100

60

20

10
6.0
4.0

20

1.0

rDS(on)—DRAIN-SOURCE ON RESISTANCE—(ohms)

DRAIN-SOURCE ON RESISTANCE

—_—V§—
GATE-SOURCE VOLTAGE

Ip

PULSE TEST
80uSEC
1% DUTY CYCLE

= 10mA

i 111l

Tp=+126°C

Tp=+25°C—

40 6.0 80

10 12 14

Vgs—GATE-SOURCE VOLTAGE—(VOLTS)

ON DRAIN CURRENT
—_—Vg—
GATE-SOURCE VOLTAGE

10 y
2 6.0FVpg=25V
= 4.0 [PULSE TEST
< — 80uSEC
'l 2.0 |-1% DUTY CYCLE Ta= +25°C
e
g 10 "]
£ 06 ]
3 o4 Tp=+125°C ]
Z
g o2
=]
2 0.1
(=]
| 006 FT,=+125°C
§ 0L Tp=+25°C
-~ l A~
0 0.02 I 1
0.01
0 20 40 60 80 10 12 14

VGgs—GATE-SOURCE VOLTAGE—(VOLTS)

FORWARD TRANSCONDUCTANCE
ON DRAIN CURRENT

400 | I |
- VDs= 25V
I3 — f=1KHz
'E PULSE TEST
E 300} 80uSEC
l.||.I 1% DUTY CYCLE
2

e
5 L] |
S 200 >
g -~
§ .
g /
< /
c 100
(= /
! /
&
0 100 200 300 400

Ip—DRAIN CURRECT~(mA)
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SD1106

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

SEMICONDUCTOR

FEATURES APPLICATIONS

M Inherent Current Sharing Capability when Paralleled W High-Speed Pulse Amplifiers
M Simple Straight-Forward DC Biasing | Lpgic Buffers

B Extended Safe Operating Area H Line Drivers

M Inherently Temperature Stable— M Solid-State Relays

Output Current Decreases as Temperature Increases

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Drain-Source Voltage ....................... 60V Note 1: Tgage = +25°C
Drain-Gate Voltage (Vs =0) ............... 60V Note 2: Not applicable to chips. Final value depends upon
Gate-Source Voltage ...............coooonnn +30V mounting substrate.
Continuous Drain Current (Note 1, Note 2) . 0.5A
Peak Drain Current (Note 1, Note 2) ....... 2.0A CHIP CONFIGURATION
Continuous Device Dissipation
(Note 1, Note 2) .........coviininnn. 1.8W
Linear Derating Factor G
(Note 1, Note 2) ................ 14.4mW/°C
Operating Junction
Temperature Range .............. -55 to +150°C
Storage Temperature Range ..... -55 to +150°C
Lead Temperature (1/16” from mounting
surface for30Sec) ...........ooviiiint +260°C

Dimensions: .054 x .056 x .013 inches
Drain is backside contact.

SCHEMATIC DIAGRAM PACKAGE DIMENSIONS PACKAGE DIMENSIONS
DRAIN To.1 8 (:.m-g.gs T°-237 0.205—0.195
.309—5.563 . 21—4.
0.178-0.191 ! o.1sa~nmo) S 95)+|
= 8.521—4.851) || (4.776—5.334) T 4 0.105—0.005
| : SEATING PLANE ] I (267—2.41)
x i l l 0270-0280 | “ ; i
] f L e
GATE A (T don H H H I 1 ' : I\‘,L— i
- max H 0500 LEADS FIT INTO  Seo=0708 U 0. 194
womeas i w o ———>[I ﬂ U {i5.088)
DIA HOLE (TYP) v
SOURCE 0.100 0.045—0.055
0050 | X ©183=1397) " _of*" | 00450055
P o ¥ 0.085-0.085 ¢~ {0.143—1.397)
3/, G [Pt meyri  0.045—0.055
b.C 1 TO-237 [7(1.143—1,397)
G
0435
TO-18 0.036—0.046 Y 0.036—0.048 [N N 0.003—0.013
— — MIN ~ Go7e—0330 R
©81a—1. IGI)\///( \e/w 914—1.219) PP i (0.076—0.330)
(4.45—5.21)
Drain common to Case or Tab. All dimensions in inches and (millimeters) All di i in inches and (millimeters)

Topaz Semiconductor, 1971 N. Capitol Avenue, ~San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1106

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD1106
# CHARACTERISTIC UNIT TEST CONDITION
MIN TYP MAX
Drain-Source _ -
1 BVDSS  greakdown Voltage 60 v Ip = 1004A, Vas = 0
Gate-Source — -
2 Vas(th) Threshold Voltage 08 25 v Vps = Ves, Ip = TmA
3 o less eSO rrent 03 | 10 nA Vas = 20V, Vps = 0
=
< X
= Drain-Source OFF = =
4 7 Ipss Leakage Current .01 10 nA Vps = 40V, Vgs = 0
5 0.25 Vps = 25V Vas = 5V
I ON Drain Current A bs
6 blonm n urren 0.50 (Note 1) Vas = 10V
Drain-Source Vas = 10V, Ip = 0.5A
7 Vbsion) N Voltage 18 | 25 v (Note 1)
Common-Source Vps = 15V, Ip = 0.5A
8 9fs Forward Transcond. 100 270 mmhos f = 1KHz (Note 1)
, Common-Source
9 Ciss Input Capacitance 80
Q Common-Source — =
10 s Crss Reverse Transfer 1.3 pF ;/ 281K/|E|52V' Ves =0
§ Capacitance
>
) Common-Source
" Coss Output Capacitance 105
12 ton Turn-On Time 4.0 6.0 Vpp = 25V
nSec RL = 25 ohms
13 toff Turn-Off Time 4.0 6.0 Ra = 51 ohms
VG(on) = 10V
Note 1: Pulse Test 80uSec, 1% Duty Cycle
SWITCHING TIMES TEST CIRCUIT
Voo TEST WAVEFORMS
R VaG(on)
Vin
Vv
ouT 10%
INPUT PULSE —| —tdon)
v, t, <0.5 nSEC
G PULSE WIDTH — 100 nSEC 1 fon |<—
5100 2 Re —>|t [~
< SAMPLING OSCILLOSCOPE Voo
t, < 0.36 nSEC 0%
Rin> 1MQ Vout
510 Cin <2.0pF 10% X
~0V
OSCILLOSCOPE =
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD1107, SD1117

N-CHANNEL ENHANCEMENT-MODE

SEMICONDUCTOR

D-MOS POWER FETs
FEATURES

H Inherent Current Sharing Capability
when Paralleled

B Simple Straight-Forward DC Biasing

W Extended Safe Operating Area

M Inherently Temperature Stable —
Output Current Decreases as
Temperature Increases

APPLICATIONS

B High-Speed Pulse Amplifiers

B CMOS Logic to High-Current Interfaces
M High-Speed Switching

B Line Drivers

PACKAGE DIMENSIONS

TO-18 TO-39
0.209—0.219
(5.309—5.583)
0.178—0.191 _0.188—0.210
(4.521—4.851) (J."ﬁ—im)
SEATING PLANE
SEATING
[} / PLANE
e UIT 1
{0.762) ﬂ n_'_
MAX 0.500
0.016—0.019 | . (12.70)
(0.0406—0.483) MIN 90—0.210
0.100 (4.826—5.334)
0.050 (2.540)
(1.270)
0.026—0.040 *
0.660—
p 0.026—0.037
(0.711 0.
y y 2.036—0.048 07110940 v/
©ITA=1188) \/«uu—‘.zm /\
/ lﬁ’\_
All dimensions in inches and (millimeters) All dimensions in inches and (millimeters)

ORDERING INFORMATION

TO-92

‘LEADS FIT INTO
00160019
0.406—0.483)

DIA HOLE (TYP)

0.04:

- |‘_ 0.045--0.055
(0.143 97)

(2.159—-2.413)

0.135 U
@a 0.003—0013
MIN 0.076—0.330)

0.175—0.205
14.45—5.21)

All dimensions in inches and (millimeters)

SCHEMATIC DIAGRAM/PACKAGES CHIP CONFIGURATION
TO-92 TO-39
Drain
-1
I
:] *
Gate __:
Source s s ° o,:: 2 '
8 s Dimensions: .054 x .056 x .013 inches
Drain is backside contact.
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1107, SD1117

N-CHANNEL ENHANCEMENT-MODE
QUAD D-MOS POWER FET ARRAYS

FEATURES

B Inherent Current Sharing Capability
when Paralleled

B Simple Straight-Forward DC Biasing

B Extended Safe Operating Area

W Inherently Temperature Stable —
Output Current Decreases as
Temperature Increases

APPLICATIONS

MW High-Speed Pulse Amplifiers

B CMOS Logic to High-Current Interfaces
B High-Speed Switching

W Line Drivers

W Stepper Motor Drivers

ABSOLUTE MAXIMUM RATINGS (14 =25°C unless otherwise noted)

Drain-Source Voltage

SD1107 ..ot 100V
SD1117 oo 60V
Drain-Gate Voltage (Vgs = 0)
SDT1107 . oo 100V
SD1117 oot 60V
Gate-SourceVoltage . ..................... + 30V
Continuous Drain Current
Ta=25°C Tg =25°C
Total Package
SD1107 .29 .51 A
SD1117 .37 .65 A
Single Device
SD1107 .20 .36 A
SD1117 .25 .46 A

Peak Pulsed DrainCurrent . .................. 2.0A
Continuous Device Dissipation

Ta=+25°C Tc= +25°C
Total Package .64 2.0 W
Single Device .30 1.0 w
Linear Derating Factor

Ta= +25°C Tc= +25°C
Total Package 5.1 16 mW/°C
Single Device 2.4 8.0 mW/°C

Operating Junction
Temperature Range —-55to0 +150°C
Storage Temperature Range -55t0 +150°C
Lead Temperature (1/16” from mounting

surface for 30 Sec)

ORDERING INFORMATION

SCHEMATIC DIAGRAM CHIP CONFIGURATION PACKAGE DIMENSIONS
14 PIN DIP
TOP VIEW
]
0[] m
H N asi iU moms - -
12 13}Sq |
* —h 14 235(5969) _ o, [P
G|E:.‘»—I I—'EGA = - 770 (19.568) MAX - & 120‘::;‘:"
we T e 3*:::;::::
- 4_1 7_1_353 mo(ww , | g0
(. J L - - - -
0[] > * L. spme  pmume o Y =
Dimensions: .054 x .056 x .013 inches
Drain is backside contact. All dimensions in inches and (millimeters)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1107, SD1117

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Drain-Source Voltage

SD1107 . ..o 100V

SD1117 . 60V
Drain-Gate Voltage (Vgs = 0)

SDM07 ..o 100V

SD1M17 L 60V
Gate-SourceVoltage ...................... + 30V

Continous Drain Current
TA=25°C Tc=25°C

SD1107BD. ................ .20 36 A
SD1107DD ................ .22 49 A
SD1107HD ................ .36 91 A
SD1117BD................. .25 46 A
SD1117DD ................ .28 62 A
SDI1117HD ................ 46 1.15 A

Peak Pulsed Drain Current

Continuous Device Dissipation
TaA=+25°C Tc= +25°C

SD1107BD,SD1117BD.... 0.30 1.0 W
SD1107DD, SD1117DD ... 0.36 1.8 w
SD1107HD, SD1117HD ... 1.0 6.25 W
Linear Derating Factor
TA= +25°C Tc= +25°C

SD1107BD,SD1117BD.... 24 8.0 mwi/°C
SD1107DD, SD1117DD. ... 29 144 mW/°C
SD1107HD, SD1117HD ... 8.0 50 mWw/°C
Operating Junction

TemperatureRange ............... —-55t0 +150°C

Storage Temperature Range -55to0 +150°C
Lead Temperature (1/16” from mounting
surface for 30 Sec)

ELECTRICAL CHARACTERISTICS (TA = +25°C unless otherwise noted)

SD1107 SD1117
# CHARACTERISTIC MIN|TYP | MAX| MIN [TYP [MAX UNIT TEST CONDITION
Drain-Source
1 BVDSS  Breakdown Voltage | 100 | 140 60 | 90 V| Ip=10uA, Vgs=0
Gate-Source
2 Vasith) Threshold Voltage 0.8 20|08 20 v Vps =Vgs, Ip = 1mA
3 Gate-Body .03 1.0 03110
4o 8BS Leakage Current 10 10 | M |Ves=20VVos=0 e
5] E 01| 10 Vps = 80V, Vgs = 0
6 = Drain-Source OFF 50 A [ Ta= +125°C
7 PSS Leakage Current 0110 Vps = 48V, Vgg = 0
8 50 [Ta= +125°C
9 Ipon) ON Drain Current 2030 20 |35 A | Vps=25V,Vgg =10V  (Note1)
10 Drain-Source 32| 50 23| 45 Vgs =5V, Ip = 0.3A (Note 1)
DS(on) ON Resistance ohms
1 istanc 29 | 40 20| 25 Vgs=10V,Ip=10A  (Note1)
Common-Source Vps =25V, Ip = 1.0A
12 fs Forward Transcond. 500 500 mmhos f=1KHz (Note 1)
Common-Source
18 Ciss Input Capacitance 80 80
Common-Source Vps =25V, Vag =0
(3} s
14| 5§ |crss Reverse Transfer 1.3 13 pF | ¢ 281 MHz as
<zr. Capacitance
> Common-Source
151 8 | Coss Output Capacitance 105 105
) Vpp = 25V
16 ton Turn-On Time 40 | 6.0 40| 6.0 RL = 250hms
17 toft  Turn-Off Time 40 | 60 40| 60 "¢ | Rg = 51 ohms
o : - : - VG(on) = 10V
Note 1: Pulse Test 80uSec, 1% Duty Cycle
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1107, SD1117

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SATURATION CHARACTERISTICS
SD1117

ON-VOLTAGE CHARACTERISTICS
30 T T T T 10 T T T T T
PULSE TESTS J
™ 80.Sec, 1% DUTY CYCLE b g r Ip=20A SDI1T
g 28 g 0
E oL PULSE TESTS
< Vas = uw\ T 8 80,Sec, 1% DUTY CYCLE
| =9.0V 2
g 20 Sy g
-
g | =60V b \ - J
3 4 —t |
2 15 3 40 Ip = 20 SD1107
g 725 3 ——
. z
s r E Ip = 104 SD1117
S 10 g 20 Sk
: 0 5 = 100mA || 1 = 100m =
|§ Z40V 2 51107 || sD1117 o =104 SD1107 |
s L—1 > r \
05 0 L 1 I T T
; [ 20 40 6.0 8.0 10 12 1
=30V
r Vas — GATE:SOURCE VOLTAGE — (VOLTS)
0 L L 1 1
14 0 40 50
° 0 20 2 FORWARD TRANSCONDUCTANCE
Vos — DRAIN-SOURCE VOLTAGE — (VOLTS) vs-
ON DRAIN CURRENT
600 T T T T T T T
DRAIN-SOURCE ON RESISTANCE )
-VS- -
GATE-SOURCE VOLTAGE
g e 500 sot7 J 7~
H Ip = 1.0A | | ]
= PULSE TESTS w sp1107
1 80,Sec, 1% DUTY CYCLE 8
w Z 40
o
] -3
< - o
1]
g 0
) il ]
] £
g t 200
3 Vps = 25V
2 M - PULSE TESTS
Fi N . S01107 o 804Sec, 1% DUTY CYCLE
g ! 100
9 N so1117 ;
3 ]
2.0 P - . . , s s
1.0 10 100 [ 02 04 06 08 1.0 12 14
Vas — GATE:SOURCE VOLTAGE — (VOLTS) Ip — DRAIN CURRENT — (AMPS)
OUTPUT CONDUCTANCE
_VS- TRANSFER CHARACTERISTICS
ON DRAIN CURRENT
30 T T T T T T
20
» L |
U Vpg = 25V
1.0 2.5 —PULSE TESTS
g 2 80,Sec, 1% DUTY CYCLE
H L /
- SOMAT, s
< “ ! 20
1 y’sp1107 s /
g E 0 A
=3
5 LA © 15
2 A z SD1117
Z o1 Z < - 'sp1107 g
-] 7 8
0 7 F g 1.0
2 AL -
° Vps = 25V B 0 N
I PULSE TESTS 8 ‘A
3 804Sec, 1% DUTY CYCLE 05 /
0.01 \ ' l ‘ 0 I L L I L 1
0.01 01 10 0 1.0 20 30 40 50 60 70
Ip — DRAIN CURRENT — (AMPS) Vas — GATE-SOURCE VOLTAGE — (VOLTS)
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SD1122

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS POWER FETS

SEMICONDUCTOR

FEATURES APPLICATIONS

H Inherent Current Sharing Capability B High-Speed Pulse Amplifiers
when Paralleled B Logic Buffers

B Simple Straight-Forward DC Biasing M Line Drivers

B Extended Safe Operating Area MW Line Interrupters

B Inherently Temperature Stable — B Outpulser Switches
Output Current Decreases as W Display Drivers

Temperature Increases

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Drain-Source Voltage .. .................... 200V Thermal Resistance, Junction
Drain-Gate Voltage (Vgs =0) ............... 200V tocase .............l. 125°C/W
Gate-Source Voltage ..............c..o.... + 30V Operating Junction
Continuous Device Dissipation (Note 2) ...... 0.3wW Temperature Range .............. -55t0 +150°C
Linear Derating Factor (Note 2) ......... 2.4mW/°C Storage Temperature Range....... -55t0 +150°C
Continuous Drain Current (Note 2) .......... 0.12A Lead Temperature (1/16” from mounting
Peak Drain Current (Note 1, Note 2)........... 0.5A surfacefor30Sec) ............cvnn.... +260°C
Continuous Device Dissipation Note 1:Tcasg = +25°C

(Note1,Note2) ................. 1.0w Note 2:Not applicable to chips. Final value depends upon
Linear Derating Factor mounting substrate.

(Note 1,Note2) ............ 8.0mW/°C

ORDERING INFORMATION

SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-92, LEAD FORMED

0.175—0.185

{4425=24.699)

DRAIN

LEADS FIT INTO

0.016—0.019 I.J U _;_19_
s 1

H g ISJOBB

0.406—0.483)
DIA HOLE (TYP)

e o

GATE 0.045-0.055 0.045—0.055

143=
(0.143—1.397) (0.143—1.397)

0.085-0.095 _~

@.159—2.419 " /\'\' T i, e
- (‘ 25)
ST

SOURCE D G S o13s | ° l'\L 0.045—0.055
3.43) I\ dia=iaen

MIN 0.003-0.013
0.475-0.205 0.076—0.330) "
(4.45-5.21)

Lead-formed to TO-18 pin circle. Dimensions: .054 x .056 x .013 inches
All dimensions in inches and (millimeters) Drain is backside contact.

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1122

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD1122
# CHARACTERISTIC UNITS TEST CONDITIONS
MIN TYP MAX
Drain Source
! BvDSS  Breakdown Voltage 200 270 v Ip = 104A, Vgs =0
Gate Source _
2 VaGsith) Threshold Voltage 0.8 1.9 24 \' Vps =Vgs; Ip=1mA
Gate-Bod
3 ) GBS | 'sakage Sument 03 1.0 nA Vs =20V, Vpg =0
< - —
4 & IDSX | prain-Source OFF 0.1 1.0 A Vpg =70V, Vgg = 0.2V
5 Ipss | Leakage Current 30 nA Vps = 130V, Vg =0
6 Ipon)  ON Drain Current 0.5 A Vps = 25V, Vgg = 15V (Note 1)
7 Static 75 10 Ip = 120mA (Note 1), Vgs = 5.0V
—— Ipsien) Drain-Source ohms
8 ON Resistance 1 28 Ip =20mA, Vgs = 2.6V
Common-Source Vps =25V, Ip =0.5A
9 fs Forward Transcond. 300 mmhos f = 1KHz (Note 1)
O |a Common-Source
10 s Ciss Input Capacitance 80
g Common-Source
11| > | Crss Reverse Transfer 13 pF Vps =25V, Vgs =0
a Capacitance f=1MHz
Common-Source
12 Coss Output Capacitance 105
Note 1: Pulse Test 80uSec, 1% Duty Cycle
TYPICAL PERFORMANCE CHARACTERISTICS
DRAIN-SOURCE ON VOLTAGE DRAIN-SOURCE vgN RESISTANCE
GATE-SO;:(?ETIOLTAGE GATE-SO;RCETIOLTAGE
20
1000
Ta= +25°C
Ta= +zs‘:
& Ip =20 mA Ip=40mA 7 Ip =120 m,
5 bl 5i— 80 Sec, 19 DUTY CYCLE
I w
w o
g 2 10
:
1.0 «
2 g
' \ £
>3 05 \ 8
1
H
8
[ 1.0
1.0 15 20 25 3.0 35 40 45 1.0, 3.0 5.0 7.0 9.0 1" 13 15

Vgs — GATE:SOURCE VOLTAGE — (Volts)

Vgs — GATE-SOURCE VOLTAGE — (Volts)

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1124

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS POWER FETs

FEATURES

M Inherent Current Sharing Capability
when Paralleled

M Simple Straight-Forward DC Biasing

B Extended Safe Operating Area

B Inherently Temperature Stable —
Output Current Decreases as
Temperature Increases

APPLICATIONS

B High-Speed Pulse Amplifiers
M Logic Buffers

B Line Drivers

H Analog Switches

H Motor Controls

B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage
Drain-Gate Voltage (Vgs = 0) 60V
Gate-SourceVoltage ..................... += 30V

Thermal Resistance, Junction
to case
Operating Junction

125°C/W

Continuous Device Dissipation (Note 2) ...... 0.3W TemperatureRange .. ............ -55t0 +150°C
Linear Derating Factor(Note2) ......... 2.4mW/°C Storage Temperature Range....... —-55to0 +150°C
Continuous Drain Current(Note2) ........... 0.2A Lead Temperature (1/6” from mounting
Peak Drain Current (Note 1,Note 2)........... 1.0A surfacefor30Sec) ............coioiantn +260°C
Continuous Device Dissipation Note 1:Tcasg = +25°C

(Note1,Note2) ................. 1.0W Note 2:Not applicable to chips. Final value depends upon
Linear Derating Factor mounting substrate.

(Note1,Note2)............. 8.0mW/°C

ORDERING INFORMATION

PACKAGE DIMENSIONS

CHIP CONFIGURATION

0.175-0.185
8:485—23.699)
.

U
ik
-1

ﬁ‘ o e
- ¥

o

0.045~0.055

0.183—1.397)

0.045—0.055

| (1143—1.397)

SCHEMATIC DIAGRAM
TO-92, LEAD FORMED
DRAIN T
i
——— l
‘ 7
'y T
: 0.406— 04!3)
: DIA HOLE (TYP) 0.085—0.055 H
GATE _d T i
0.085—0.095
(2.159—2.413) \@_
SOURCE D G S 0.135
343 |
MIN
Lead-formed to TO-18 pin circle.

All dimensions in inches and (millimeters)

0.175—0.205
{4.45—5.21)

0.003—0.013
(0.076—0.330)

R

Dimensions: .054 x .056 x .013 inches
Drain Is backside contact.

Topaz Semiconductor, 1971 N. Capitol Avenue,

San Jose, CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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SD1124

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (1, = +25°C unless otherwise noted)

SD1124
# CHARACTERISTIC UNITS TEST CONDITIONS
MIN TYP MAX
Drain Source _ _
1 BVDSS  Breakdown Voltage 60 100 v Ip = 104A, Vas =0
Gate Source _
2 Vasith) Threshold Voltage 0.8 2.1 3.0 \' Vps =Vgs; Ip=1mA
Gate-Body
Q = =
3 E laBs Leakage Current .03 1.0 nA Vgs =20V, Vpg =0
4| |los Eraiﬁ-Soucl;ce OFF 0.1 1.0 BA Vps =48V, Vgs =0
5 [ eakage Current 05 uA Vps =25V, Vgg =0
6 ID(on) ON Drain Current 1.0 A Vps = 25V, Vgs = 16V (Note 1)
Static
7 psion) Drain-Source 28 5.0 ohms Ip = 200mA, Vgs = 10V (Note 1)
ON Resistance
Common-Source Vps =25V, Ip =0.2A
8 Ofs Forward Transcond. 300 mmhos f = 1KHz (Note 1)
Common-Source
9 Ciss Input Capacitance 80
) Common-Source
10 5 Crss  Reverse Transfer 1.3 pF Vps =25V, Vgs =0
2 Capacitance f=1MHz
1 >
=) Common-Source
1 Coss Output Capacitance 105
12 ton Turn ON Tif:ne 2.0 5.0 nSec Vpp = 25V, Ip(o 'g =0.2A
13 totf Turn OFF Time 20 5.0 R =232, Rg =510

Note 1: Pulse Test 80uSec, 1% Duty Cycle

TYPICAL PERFORMANCE CHARACTERISTICS

DRAIN-SOURCE ON CURRENT DRAIN-SOURCE ON RESISTANCE
GATE-SOURCE VOLTAGE GATE-SOURCE VOLTAGE

10
- -
-3 | I g 100
g Vas(th) = 2.0V i
| 1 -
z 10 | . 8
E Vas(th) = 2.9V é
3 2 10
Z -

1 z
Iél 0 noll 3.3 vGS(lh) =29V __|
« w — R
8. g VGS(QII) =2.0V
z 2 10
2 o0 Ta= +25°C 2
[ Vps = 25V 3 Ta = +25°C
I PULSE TEST & oa Ip = 0.2A
@ 804 Sec, 1% DUTY CYCLE | PULSE TEST
L2 = 80 Sec, 1% DUTY CYCLE

0.001 I S 2 0.10 I N
10 30 50 70 90 11 13 15 S 10 30 50 70 90 11 13 15
Vgs — GATE-SOURCE VOLTAGE — (Volts) Vgs — GATE-SOURCE VOLTAGE — (Volts)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1127

N-CHANNEL ENHANCEMENT-MODE VERTICAL
D-MOS FET ULTRA LOW-LEAKAGE

APPLICATIONS

FEATURES

W Drain-Source Leakage (Ipsg), 1.0nA max
B Low Output and Transfer Capacitances

B Exterided Safe Operating Area

B High-Spe«d Switches
B Low-Leakage Solid State Relays

M High-Speed Pulse Amplifiers
B Logic Interfaces

M Line Drivers

ABSOLUTE MAXIMUM RATINGS (1, = +25°C unless otherwise noted)

Drain-Source Voitage .................
Drain-Gate Voltage (Vgs =0) .. ..........

Gate-SourceVoltage .. ................
Continuous Drain Current
Ta= +25°C
SD1127BD .20A

Peak Pulsed DrainCurrent.............

.......... +60V Continuous Device Dissipation
.......... + 60V Ta= +25°C Tc= +25°C
.......... +30V SD1127BD 0.30W 1.0W
Linear Derating Factor
Tc=+25°C Ta= +25°C Tc= +25°C
.36A SD1127BD 3.0mW/°C 10mW/°C
............ 2.0A Operating Junction and Storage Temperature Range
-55°C to +150°C
Lead Temperature (1/16” from mounting surface
for308eC.) ..o vttt e +260°C
ORDERING INFORMATION

PIN CONFIGURATION
TO-92
Drain
»—; B
x

Gate 3_;
O

Source Sa D

PACKAGE DIMENSIONS
TO-92

0.175-0.185
{4.445—4.699)
|

|

LEADS FIT INTO U U

I
U 0.594
H (15.088)

]

0.016—0.019
0.406—0.483)
DIA HOLE (TYP)

0.045-0.055

- = 00450085
(0.143—1..
OMI=139D) > < giaa=iaen)

0.085-0.095 |~ 0.045—0.055
2.159—2.413) \ y (@143—-1397)
0% ©
) ‘N

0135 | 4
(3.43) _ 00030013 o
MIN (0.076—0.330)
0.175-0.205
(4.45—5.21)

All dimensions in inches and (millimeters)

CHIP CONFIGURATION

Dimensions: .0445 x .0480 x .013 inches
Drain Is backside contact.

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose, CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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SD1127

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (1, = +25°C unless otherwise noted)

# CHARACTERISTIC SD1127 UNIT TEST CONDITION
MIN TYP MAX
1 BVpss Drain-Source 60 90 \ Ip=10uA, Vgs =0
Breakdown Voltage
2 Vas(th) Gate-Source 0.8 24 \" Vps =Vgs, Ip=1mA
Threshold Voltage
3 |©|Ilges Gate-Body .03 1.0 nA | Vgs=20V, Vps=0
Ll Leakage Current 10 [Ta= +125°C
5 |»|Ipss  Drain-Source OFF 1.0 nA |Vps=30V,Vgs=0
6 Leakage Current 100 [Ta= +125°C
7 Ipon) ON Drain Current 20 35 A Vps =25V, Vgs = 10V (Note 1)
8 rps(on) Drain-Source 3.2 5.0 ohms |Vgg =5V, Ip=0.3A (Note 1)
9 ON Resistance 29 4.0 gs =10V, Ip=1.0A (Note 1)
10 dfs Common-Source 250 500 mmhos | Vps =25V, Ip=1.0A
Forward Transcond. f=1KHz (Note 1)
1" Ciss Common-Source 80
Input Capacitance
o Common-Source Vps =25V, Vgs =0
12 S | Crss Reverse Transfer 1.5 pF f=1MHz
< Capacitance
13 |£[coss Common-Source 15
Q Output Capacitance
14 ton Turn-On Time 4.0 6.0 Vpp =25V
nSec | R =25o0hms
15 toff Turn-Off Time 4.0 6.0 Rg = 51 ohms
VaG(on)= 10V

Note 1: Pulse Test 80uSec, 1% Duty Cycle

SWITCHING TIMES TEST CIRCUIT

Voo
VG(on)
RL
Vin
Vout 0 JO%
INPUT PULSE — [~—td(om
Vg t, <05 nSEC —| ton |—
3a PULSE WIDTH — 100 nSEC —t |—
5102 2 R Vv,
3> SAMPLING OSCILLOSCOPE DD ~go%
t, < 0.36 nSEC Vou
Rin> 1MQ ou
510 Cip <2.0pF ~oV 10% %

OSCILLOSCOPE -

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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v Y SDI1137, TNO106
SEMICONDUCTOR TNOIIO

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES APPLICATIONS

B Low Threshold,, Vgs(th)1.5V max B Complementary Voltage and Current Drivers
B Low Output and Transfer Capacitance B Line Drivers

B Extended Safe Operating Area B Pulse Amplifiers

B Complementary P-Channel Drivers Available B Solid-State Relays

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-Source Voltage Peak Pulsed DrainCurrent ..................... +2.0A
SD1 137, TNO106 . ..ot + 60V Continuous Device Dissipaﬁon
TNOT10 ..o e it s + 100V Ta= +25°C Tc= +25°C
SD1137,TNO106 . . . .. ..ot +60V TO-92 (N3 & BD) pkg 0.30W 1.0W
TNOT10 .. e e + 100V Linear Derating Factor
Gate-SourceVoltage .. ..........coviiiiiiii.. + 30V Ta= +25°C Tc=+25°C
Continuous Drain Current TO-92 (N3 & BD) pkg 3.0mwW/°C 10mw/°C
Ta=+25°C Tc=+25°C Operating Junction and Storage Temperature Range
SD1137BD .26A 46A -556°C to +150°C
TNO106N3 Lead T ture (1/16” from mounting surface
23A 42A ead Temperature ( 0 ou g surfa
TNO110N3 fOr30SEC) . . .vv e it it eii it +250°C
PIN CONFIGURATION PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-92
0.175—0.185
(4.445—4.699)
TO-92 : '
Drain l
! G
- LEADS FIT INTO U U 0.594
| %:gﬂ; —_— [I ﬂ [I (15.088)
DIA HOLE (TYP) A
t e = 0045-0055 I
] (0.143-15.397)» - - {0i143—|.3§7) s
Gate : ] i b el irated
[AE- S
& s
Source S @ D <a,ns—o,zo_;
(4.45—5.21)
Dimensions: .0445 x .0460 x .013 inches
All dimensions in inches and (millimeters) Drain is backside contact.

TOPAZ SEMICONDUCTOR « 1971 N. Capitol Ave., San Jose, CA 95132:3799 < 408/942-9100 TWX: 910-338-0025
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,. SDI1137, TNO106
SEMICONDUCTOR TNOITIO

ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise specified)

SD1137 TN0106 TNO110
#| PARAMETER MIN | TYP | MAX | MIN [ TYP | MAX | MIN | TYP | MAX UNIT CONDITIONS
1| BVpgg Drain-Source 60 90 60 90 100 | 115 v Ip=1.0mA, Vgg=0
Breakdown Voltage
| 2] 100 Vps =48V [ Ta= +125°C
-3 500 Vps=48V | Vgs=0
x Drain-Source 500 Vps =80V
| 5] Ipss Off Leakage .01 1.0 Vps =60V
| 6] Current .01 10 uA Vps=60V_ | Vgs=0
7 .01 10 Vpg = 100V
| 8| Gate-Body +1.0 +1.0 +1.0 uA Vgp= *30V]| Vps=0
| 9| Iges _Leakage Current 1.0 10 10 nA Vg = =20V
10| Vgs(th) Gate-Source 0.5 15 0.5 1.5 0.5 1.5 v Vps=Vgs, Ip=1.0mA
Threshold Voltage
| 11] rps(on) Drain-Source 4.5 4.5 4.5 ohms | Vgg=5V, Ip=.25A
12 On Resistance 2.5 Vgs =10V Ip=1.0A
13 3.0 3.0 Ip=0.5A
| 14} Ipon) On Drain Current .75 .75 A Vgs=5V | Vps=25V
15 2.0 2.0 2.0 Vgs =10V (Note 1)
| 16 ots Common-Source 300 | 500 mmhos Vpg =25V Ip =0.56A
17 Forward Transcond. 225 | 500 225 | 500 Vps =20V f=1KHz
| 18] Vsp  Source-Drain 15 \ Isp=0.8A Vgs=0
19 Forward Voltage 1.5 1.5 lsp=0.5A
20| cigg Common-Source 60 60 60
Input Capacitance
21| coss Common-Source " 35 1 35 1 35 Vps =25V
Output Capacitance pF Vgs=0
22 Common-Source f=1MHz
Crss  Reverse Transfer 15 | 80 15| 8.0 1.5 8.0
Capacitance
23| ton,  Turn ON Time 8.0 10 8.0 10 8.0 10 nS Vpp =25V, Vg(on) = 10V
24| top  Turn OFF Time 8.0 12 8.0 12 8.0 12 Rg =51Q, R =25Q

NOTE 1: Pulse Test, 80uSec, 1% Duty Cycle

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 » 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1200, SD1201

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS FETs

FEATURES

B Extended Safe Operating Area
W Simple, Straight-Forward, DC Biasing
B Low Capacitance, Coss 1.5 pF (typ.)

ABSOLUTE MAXIMUM RATINGS (T4 = +25°C)

Drain-Source Voltage

APPLICATIONS

B Display Drivers
B Reed Relays
B Low-Power, High-Voltage Drivers

Continuous Device Dissipation

SD1200 . ... e, 450V SD1200DD, SD1201DD .. ..........att 300mwW
£ 0 400V Linear Derating Factor
Drain-Gate Voltage (Vgs = 0) SD1200DD,SD1201DD ............... 2.4mW/°C
SD1200 ...t it e 450V Operating Junction Temperature
SD1201 .ttt e e 400V e —B5to +150°C
Gate-Source Voltage . ..................... +30V Storage Temperature Range . .. ..... —55t0 +150°C
Continuous Drain Current Lead Temperature (1/16” from
SD1200DD, SD1201DD .. .. 20mA mounting surface for308ec) .............. +260°C
Peak Drain Current
SD1200DD,SD1201DD ... ... .o vie et 40mA
ORDERING INFORMATION
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-18
0.209--0.219
(5.309—5.563)
TO-18 R | e
Drain SEATING PLANE
¢
- aln ! TT7T 1
| (0';7::) [I ﬂ T”_o
t 0.016—0.019 ‘l w20 T
| {0.0406—0.483) MIN 0075
Gate J 0100 l
(2.540) _Y N
I~ 010 —»
N 6 o .0035 .0035
Source oc ' PR t+
G s 0.036—0.048  \ 0.036—0.048
[CEILESETTIAN 914—1.211
4( \/\\/«i i)
Drain is backside contact.
Drain common to case. All dimensions in inches and (millimeters) | Dimensions: .025 x .034 x .013 inches

Topaz Semiconductor, 1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWHX: 910-338-0025
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SEMICONDUCTOR

SD1200, SD1201

ELECTRICAL CHARACTERISTICS (1, = +25°C)

SD1200 SD1201
# CHARACTERISTIC W-‘ TYPIMAX MINTTYPIMAX UNIT TEST CONDITIONS
1 BVpss g::;’;fgxfso“age 450 | 500 400 450 V. |Ip=104A,Vgs = 0
2 Vasith) ?ﬁr‘ee;ﬁgff\?o"age 10| 40|50 10| 40| 5.0 vV |Ip = 104A, Vps = Vas
1] Gate-Body
3 E lgBs Leakage Current .02]1.0 .02 1.0 nA Vgs = 20V, Vpg = 0
4 (7] | Drain-Source OFF 1.0 [ 100 nA VDS = 360V, Vgs = 0
5 DSS | eakage Current 1.0 100 Vps = 320V, Vgg = 0
6 Ipon) ON Drain Current 20 20 mA | Vpg =25V, Vgg = 15V
7 DS(on) o peource 400/ 700 300| 500 ohms | Ip = 1mA, Vgg = 15V
Common-Source
8 Ofs Forward 10 10 mmhos| Vpg = 20V, Ip = 20mA
Transconductance f = 1KHz
I7) ) Common-Source
9 s Ciss Input Capacitance 8.0 8.0
g Common-Source
10 | > | Crss Reverse Transfer 0.8 0.8 pF Vps = 20V, Vgs = 0
e Capacitance f = 1MHz
Common-Source
" Coss Output Capacitance 15 1.5
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1202

N-CHANNEL ENHANCEMENT-MODE
HIGH-VOLTAGE D-MOS FETs

APPLICATIONS
B Display Drivers

FEATURES
W Extended Safe Operating Area

B Simple, Straight-Forward, DC Biasing
B Low Capacitance (Cqss 1.5 pF typ.)
B Low Leakage (Ipss 1.0 nA typ. @ 180V)

B Reed Relays

M High Gate Breakdown (+100V min.)

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted.)

Drain-Source Voltage . ............

Drain-Gate Voltage (Vgs = 0)

Gate-Source Voltage .............

Continuous Drain Current (Note 1)

Peak Drain Current (Note 1) .......
Continuous Device Dissipation (Note 1) . ... 300mW
Linear Derating Factor (Note 1) . ...

..... 2.4mW/°C

ORDERING INFORMATION

TemperatureRange ..............
Storage Temperature Range.......
Lead Temperature (1/6” from mounting

surfacefor30Sec) .............coiant +260°C

Note 1:Not applicable to chips. Final value depends upon
mounting substrate.

M AC-DC Relays

B Low-Power, High-Voltage Drivers

—55t0 +150°C
—-55t0 +150°C

......... 200V Operating Junction
......... 200V
....... + 100V

......... 20mA

......... 40mA

SCHEMATIC DIAGRAM

DRAIN

: x
GATE ___é

SOURCE s G

PACKAGE DIMENSIONS
TO-92

0.175—0.185
(4.445—4.699)
|

I

0.594

LEADS FIT INTO
0.016—0.019

_ X
0.406—0.483) e
DI HOLE (TYP) o 0055 _L_
D=9 o] = | 0.045—0.055
pa—1an " - |« ©.143=1387)
0.085—0.095 o~ 0.045—0.055
(2.159—2.413) ; (1143=1.397)
0435 || 4
o) 0.003-0013 |
MIN 10.076—0.330)
0.475—0.205

(4.45—5.21)

All dimensions in inches and (millimeters)

CHIP CONFIGURATION

| 010 —|

0035

0035

++

Drain is backside contact.
Dimensions: .025 x .034 x .013 inches

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose, CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1202

ELECTRICAL CHARACTERISTICS (15 = +25°C unless otherwise noted.)

SD1202
# CHARACTERISTIC UNITS TEST CONDITIONS
MIN TYP MAX
Drain Source =
1 BVpss Breakdown Voltage 200 260 \'% Ip = 1.04A, Vgs =0
Gate Source —
2 Vas(th) Threshold Voltage 10 50 v Ip = 104A, Vps = Vas
Gate-Body —_ -
3 .¢:> laBs Leakage Current .02 1.0 nA Vgs =100V, Vpg =0
< Drain-Source OFF
|— [ —
4 ® Ipss Leakage Current 1.0 3.0 nA Vps =180V, Vgs =0
Drain Source ON
5 Ip(on) Current 40 55 mA Vps =25V, Vgg = 10V
Drain-Source
6 'DS(n) ON Resistance 150 250 ohms Ip = 10mA, Vgg = 10V
Common-Source
7 Ofs Forward 13 mmhos Vps = 20V, Ip = 20mA
Transconductance f=1KHz (Note 1)
Common-Source
8 % Ciss Input Capacitance 80 pF
< Common-Source
9 | £ | css  Reverse Transfer 08 pF Vpg = 20V, Vgs =0
[=] Capacitance f=1MHz
Common-Source
10 Coss Output Capacitance 15 pF

TYPICAL PERFORMANCE CHARACTERISTICS (1, =

DRAIN-SOURCE ON RESISTANCE

Note 1: Pulse Test 80uSec, 1% Duty Cycle

+25°C unelss otherwise noted.)

FORWARD TRANSCONDUCTANCE

—VS— —VS—
= GATE-SOURCE VOLTAGE TRANSFER CHARACTERISTIC SATURATION CHARACTERISTIC ON DRAIN CURRENT
?
5 10K z 70_1 ‘vnlsalzévl T T ] 60- T T T T ] g 15- T T T ) ]
i E 60 . — - € /
3 1L Tl E e E 125 o
H £ 50 / £ Vas = 15V | ]
% g [ / ] ! r =10V | 3 r ]
4 3 € 40 =9.0V. € 10
x Ip = 10mA || Ip = 20mA < 40 & / g
z 1K £ - - 3 - / _ E] L .
H s 3 £ 30 Z / =8.0V 5 75
8 z - / 4 E /I/ g " Vps = 25V
H S 20 S r 1 &8 [ f=1KHz |
4 e / 1 3 % =70V_| F 59
s s £ | L— i
8 N 2rr 1 51 4 {1 s 4
! 100 i ! ol L1 T I g 10 —eov-{ & 25
g 10 10 100 0 20 40 60 80 10 12 14 = - |
2 Vgs — Gate-Source Voltage — (Volts) Vgs — Gate-Source Voltage — (Volts) : =50V 7] & ) ) ) ) . T
% 20 40 60 80 10 %0 20 30 %
Vps — Drain-Source Voitage — (Volts) Ip(on) — ON Drain Current — (mA)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD1500, SD1501

N-CHANNEL ENHANCEMENT-MODE
VERTICAL D-MOS FET

FEATURES

B Guaranteed BVpgg of 600V min
M Low Output and Transfer Capacitance
B Extended Safe Operating Area
B Available in Low Cost TO-92 Package

APPLICATIONS

B Outpulser Switching

B High Speed Pulse Amplifiers
B Solid-State Relays

B Display Drivers

W High Voltage ATE

B Telecommunications Switching

ABSOLUTE MAXIMUM RATINGS (T4 = +25°C unless otherwise noted)

Drain-Source Voltage

Peak Pulsed DrainCurrent. ...................... 200mA

SD1500. ... i e e e 600V Continuous Device Dissipation
SD180T. .. e 550V Ta=+25°C Tg=+25°C
Drain-Gate Voltage (VGs = 0) SD1500BD
SD1500 . . . .o e e veeee e 600V SD1501BD 300mw 10w
£ FT 0 550V Linear Derating Factor
Gate-SourceVoltage . ..............ccoviiininn, +30V Ta=+25°C Tg=+25°C
Continuous Drain Current SD1500BD o
Ta=+25°C Tg= +256°C SD1501BD 30 10 mWi°C
SD1500BD Operating Junction
50 100 mA P 9
SD1501BD TemperatureRange ..................... -55to +125°C
Storage TemperatureRange .............. -55to0 +125°C
Lead Temperature (1/16” from mounting
surfacefor30Sec).............coiviininnn. +260°C
ORDERING INFORMATION
CONFIGURATION PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-92
TO-92 0.175-0.185
(4.445—4.699)
Drain 44|I7
G
L)
=" LEADS FIT INTO U U U 0.594
}j ! %:gfa‘; _ (15.088)
* DIA HOLE (TYP) Al
I e R Qose—ooss S
| .143—1.397)
= - :;—:2:3:‘;1% iy
S G D ?J'V‘Ta; . e 0.003—0.013
Source MIN - (0.076—0.330)
0.175—0.205
(4.45—5.21)
Dimensions: .055 x .057 x .013 inches
All dimensions in inches and (millimeters) Drain is backside contact.
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

S$D1500, SD1501

ELECTRICAL CHARACTERISTICS (1, = +25°C unless otherwise noted)

# CHARACTERISTIC 1 UNIT TEST CONDITION
MIN TYP MAX MIN TYP MAX
1 BVpsg Drain-Source 600 700 550 600 V. |lp=10uA, Vgs=0
Breakdown Voltage
2 Vgsgn) Gate-Source 1.0 29 40 1.0 29 4.0 V  |Vps=Vas: Ip=1mA
Threshold Voltage
3 lges Gate-Body .03 1.0 .03 1.0 nA |vgs=20V; Vpg=0
4 f__’ Leakage Current 10 10 [Ta= +125°C_
5 'E 0.1 10 Vps =480V, Vgs =0
6lwn Drain-Source OFF 50 | Tp= +125°C
7 Ipss Leakage Current 0.1 1.0 uA [Vpg =440V, Vgs=0
8 50 TaA= +
9 Ipn) ON Drain Current 100 260 100 260 mA | Vps=25V,Vgs=15V  (Note 1)
10 "Ds(on) Drain-Source 45 60 45 60 ohms | Vgg =15V, Ip=20mA
" ON Resistance (Note 1)
12 gs  Common-Source 100 215 100 215 mmhos| Vpg =25V, Ip=100mA
Forward Transcond. f=1KHz (Note 1)
13 Ciss = Common-Source 80 100 80 100
Input Capacitance
o Common-Source Vps =25V, Vgs =0
14| = | Crss Reverse Transfer 1.0 20 1.0 2.0 pF |f=1MHz
E Capacitance
15| Z | coss Common-Source 6.0 10 6.0 10
o Output Capacitance
16 ton Turn-On Time 7.0 12 7.0 12 Vpp =25V
R_ =51 ohms
17 toff  Turn-Off Time 7.0 12 7.0 12 nSec |Rg =51 ohms
Vgion)= 10V

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise noted)

C—CAPACITANCES~(pF)

CAPACITANCES

ON DRAIN CURRENT

COMMON-SOURCE FORWARD
TRANSCONDUCTANCE

20 4.0 6.0 8.0 10
Vas—GATE-SOURCE VOLTAGE—(Voits)

40 0 120 1
Inom—ON DRAIN CURRENT—(mA)

2

o 20 40 6.0 0 1

Vgs—GATE-SOURCE VOLTAGE —(Volts)

g
€
—VS§— —VS— 3 —VS—
o DRAIN-SOURCE VOLTAGE . GATE-SOURCE VOLTAGE o ON DRAIN CURRENT ON VOLTAGE CHARACTERISTICS
T Vos =25V 2 Y I
L 2
Vag=0 Pofse Test g \ _ 1o =50mA
=1MHz 80uSec, 1% Duty Cycle _ 9 z
140 T 250 / 2 200 \ s 25
§ / 8 M
120 2 200 2 160 2 20
H / £ 3 PULSE TESTS
3 / o Vo =25V > 80uSec, 1‘/.l Duty Cycle
100 z £ 120 2SKnz Y 15
( H H PULSE TEST E
Ciss a 9 80uSec, 1% Duty Cycle ]
80 3 100 u 80 z Ip=20mA
1 g / &
1 3 o
. g 5 / 3 [y \ Ip=10mA
= z 8 o=
o >
: |
“
L
3

20

Coss
L

\ Crss
i

0 il 20 4 50
Vps—DRAIN-SOURCE VOLTAGE —(Volts)

Topaz Semiconductor,

1971 N. Capitol Avenue,

San

Jose,

CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD2100

N-CHANNEL DEPLETION-MODE D-MOS FET

FEATURES

B Normally ON Configuration

B Low Interelectrode Capacitances

B High-Speed Switching

B Pin and Function Compatible to Industry
Standard J-FETs with addition of
Substrate Bias Pin.

APPLICATIONS

B High-Speed Analog Switches
B Wide-Band RF Amplifiers
B Cascode Amplifiers

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Vbs Drain-Source Voltage .................... +20V Io Continuous Drain Current ............... +50 mA
Vspo Source-Drain Voltage .................... +10V Pp Total Device Dissipation ............... 360 mW
Vos Drain-Body Voltage ...................... +25V Derating Factor .................... 2.88 mW/°C
Vse Source-Body Voltage .................... +15V Tj Operating Junction
Vep Gate-Drain Voltage ...................... +25V Temperature Range ................. -55 to +150°C
Ves Gate-Source Voltage ..................... +25V Ts Storage Temperature Range ....... -55 to +150°C
Vee Gate-Body Voltage ...................... +25V T. Lead Temperature (1/16" from mounting
surface for 10sec.) ...........coovvviininn.. +260°C
ORDERING INFORMATION
SCHEMATIC DIAGRAM PIN CONFIGURATION PACKAGE DIMENSIONS
To- 72 0.209—0.219
(5.309—5.563)
D(2) a1 gann G
raln SEATING PLANE
T 3|
4 ) IR
@ oY i 100
Gate 0.016—0.019 {#270)
©as—casy I MM
0.100
0.050 (2540)
270
G Case, B
M ) s . -
A
All dimensions in inches and
Body internally connected to Case. (millimeters)

Topaz Semiconductor, 1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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$D2100

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

# CHARACTERISTIC MIN | TYP | MAX [UNITS TEST CONDITIONS
1 BVos Drain-Source 20 Ip = 10nA, Vgs = Ves = -5V
Breakdown Voltage
2 BVsp  Source-Drain 10 Is = 10nA, Vep = Vep = -5V
Breakdown Voltage v
3 BVos  Drain-Body 25 Io=10nA, Ve =0
Breakdown Voltage Source Open
4 BVss  Source-Body 15 Is = 10uA, Vae =0
Breakdown Voltage Drain open
5 lessewar FOrward Gate 1.0 nA | Vas =25V, Vps =Ves =0
i) Leakage Current
6 | £ |l Gate -30 | -100 | pA | Vos=20V
5 Operating Current Ib=5.0 mA
7 -0.7 -10 nA | Vas=-5.6V Ta = +125°C
8 Ves ot Gate-Source -1.0 -5.0 Vos = 10V, lIp = 1.0uA
Cutoff Voltage v Ves = -5.6V
9 Veson Gate-Source -0.3 -3.0 Voa = 10V, Ip = 5mA, Ves = -5.6V
ON Voltage
10 lsx  Zero Gate Voltage™ 7.0 40 Vps = 10V
Drain Current mA | Vas=0
11 5.0 Ves = -5.6V Ta = +125°C
12 rosony  Drain-Source 100 150 | ohms | lp = 1.0mA, Ves = 0, Ves = -5.6V
ON Resistance
13 gt Common-Source"’ 5.0 75 10 |mmhos ~
Forward Transconductance f=1KHz
14 Jos Common-Source 200 300 |umhos
Output Conductance
15 Ciss Common-Source 35 Vpe = 10V
% Input Capacitance Io=5.0mA
16 < | Coss Common-Source 1.2 Ves =-5.6V B
g Output Capacitance pF f=1MHz
17 Crss Common-Source 03
Reverse Transfer
Capacitance
18 Cigs +sb Source Node 45
Capacitance

Note 1: Pulse Test, 80usec, 1% Duty Cycle

TYPICAL PERFORMANCE CHARACTERISTICS: See TZ5911

Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD2107

P-CHANNEL ENHANCEMENT-MODE

D-MOS POWER FETs

FEATURES

B Gate Stand-off Voltage, =40V min.

B Low Output and Transfer Capacitances
B Wide Variety of Packages

B N-Channel Complements Available

APPLICATIONS

B Complementary Voltage
and Current Drivers

B Pulse Amplifiers

B Motor Controls

B Logic Interfaces

ORDERING INFORMATION

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage .................ceven. -100V Continuous Device Dissipation
Ta=+25°C Te=+25°C
Drain-Gate Voltage (Ves=0) .................. -100Vv SD2107AD 0.36 1.8 w
SD2107BD 0.3 1.0 w
Gate-Source Voltage ...............ccovvnnt.. +40V SD2107DD 0.36 1.8 w
Continuous Drain Current SD2107HD 1.0 6.25 w
Ta=25°C Te=25°C Linear Derating Factor
SD2107AD -.26A -43A Ta=+25°C Tc = +25°C
SD2107BD ~24A -32A SD2107AD 2.88 144 mW/°C
SD2107DD -26A -43A SD2107BD 2.4 80 mW/°C
SD2107HD ~44A ~81A SD2107DD 2.88 144 mw/°C
Peak Pulsed Drain Current ................... -1.1A SD2107HD 8.0 50 mW/°C
Operating Junction
Temperature Range .................. -55 to +150°C
Storage Temperature Range .......... -565 to +150°C
Lead Temperature (1/16” from mounting
surfacefor30Sec) ..........civviiiiinnnn. +260°C
PIN CONFIGURATIONS CHIP CONFIGURATION
TO-18 TO-39 TO-92 TO-237
DRAIN .
G
GATE l ‘ i S
SOURCE D, C s D,C saeb S G D.TAB| Dimensions: 0.0445 x 0,0460 x 0.013 inches
! Drain is backside contact.
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD2107

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (T. = +25°C unless otherwise noted)

# CHARACTERISTIC SD2107 UNIT | TEST CONDITIONS
MIN TYP MAX
1 BVpbss Drain-Source -100 -120 \ lo=-10uA Vas =0
2 Breakdown Voltage -100 -120 Io=-1.0mA
3 lpss Drain-Source OFF -100 nA Vps = -80V
4 Leakage Current -5.0 A Vas =0 Ta=+125°C
5 o less Gate-Body +10 nA Vas = £30V
6 E Leakage Current +1.0 A Ves= 140V Vps =0
7| % |Veswm Gate-Source 15 35 V| Vos=Vas, lo=-1.0mA
Threshold Voltage
8 15 Ves=-5V, |D=-0.1A
9 rosem Drain-Source (1) 3.9 5.0 ohms | Vas=-10V,
10 ON Resistance 8.0 lo=-0.5A | Ta=+125°C
il lbom  ON Drain Current (1) -1.1 A Vos =-25V, Vas =-10V
12 Ors Common-Source (1) 200 260 mmhos | Vps = -25V, lp = -0.5A
Forward Transcond. f=1KHz
13 Ciss Common-Source 60 80
Input Capacitance
14| o |Crs Common-Source 5.0 8.0 pF Vps =-25V, Vgs =0
= Reverse Transfer f=1MHz
< Capacitance
15 E Coss Common-Source 105 20
Output Capacitance
16 ton Turn-On Time 16 Vpp = -25V
RL =51 ohms
17 tr  Turn-Off Time 16 nSec | L 51 ohms
Ve(on)= -10V
Note 1: Pulse Test, 80u Sec, 1% Duty Cycle
SWITCHING TIME TEST CIRCUIT TEST WAVEFORMS
Vop
0
10%
R L Vin
% )
Vour R [<—*d(on)
—1 ton r
Vv -]t |—
G INPUT PULSE =V % :
510Q t, < 0.5 nSEC v
PULSE WIDTH — 100 nSEC out
Rg VoD 90% =

SAMPLING OSCILLOSCOPE
t, < 0.36 nSEC
Rin> 1MQ
Cip, <2.0pF
OSCILLOSCOPE

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, ~CA 95132-3799,  408/942-9100 TWNX: 910-338-0025
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SEMICONDUCTOR

SD2107

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

GATE-SOURCE VOLTAGE ON VOLTAGE CHARACTERISTICS
14 -7.0
B Ip=-05A I
£ 12 |- PULSE TEST _ -6.0
A 80uSec | )
! 1% DUTY CYCLE 2
g 10 T -50 Ip=-10A___|
s @
f'-; =]
@ k3
] 4
E 80 - S -40
S -8 \
§ 60 LN 3 -a0 Ip=-0.5A
23 \?TAQLZS.C £
v [
s 40 GT 20 Ip=-0.1A
o
1 Ta= +25°C 3 \ I
5 20 > _y0| PULSE TESTS
g - 80uSec
& 1% olurv CY]CLE
0 20 -40 -60 -80 -10 -12 -14 0 20 -40 60 -80 -10 -12 -14
Vgs—Gate-Source Voltage—(Volts) Vgs—Gate-Source Voltage—(Volts)
ON DRAIN CURRENT
GATE SOURCE VOLTAGE
14 I
Vpg = -25V I
13| PULSE TESTS
7 80uSec |
g 1% DUTY CYCLE
< 10
A
c
2 o8
2
o
£
[ - °
5 -08 Ta= +25°C
z
9
g 04
k-3 /
-02 L/
/A= +125°C
It 1
FORWARD TRANSCONDUCTANCE 0 -0 -20 -30 -40 -850 -80 -70 CAPACITANCES
ON DRAIN CURRENT Vas—Gate-Source Voltage—(Volts) DRAIN-SOURCE VOLTAGE
350 210
@
o
= 300 V, =0
180 Gs
g, T ] = 1MHz
|
g 250 T 150
g s
g / .
w
g 200 4 g 120
: / |
5 150 g 20
5 j g \
; 100 60 — Cis
5 Vps =-25V
"I' t=1KHz
b 50 PULSE TEST___| a0 c
s 80uSec | el
1%lou1'v CYCLE s |
X —
0 02 -04 -08 -08 -10 -12 -14 0 -5 -—10 -15 -—20 -25 -30 -35

Ip—Drain Current—(Amps)

Vpg — Drain-Source Voltage — (Volts)

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

$D2200

N-CHANNEL DEPLETION-MODE D-MOS FET

FEATURES

B Normally ON Configuration
B Low Interelectrode Capacitances
B High-Speed Switching

B Pin and Function Compatible to Industry

Standard J-FETs with addition of
Substrate Bias Pin

APPLICATIONS

B High-Speed Analog Switches
B Wide-Band RF Amplifiers
B Cascode Amplifiers

ABSOLUTE MAXIMUM RATINGS (T. = +25°C unless otherwise noted)

Vbs Drain-Source Voltage ....... RPN
Vso Source-Drain Voltage ................
Voe Drain-Body Voltage ........
Vss Source-Body Voltage ................
Vep Gate-Drain Voltage ........
Ves Gate-Source Voltage ...............
Ves Gate-Body Voltage ....... e

+20V Io Continuous Drain Current ............ .. +100 mA
+10V Po Total Device Dissipation ............... 360 mW
+25V Derating Factor ..... riiiiriee... 2.883mW/°C
+15V T Operating Junction
+25V Temperature Range ............... -55t0+150°C
+25V Ts Storage Temperature Range ....... -55to +150°C
+25V T. Lead Temperature (1/16" from mounting

surface for10sec.) ............ e +260°C

ORDERING INFORMATION

SCHEMATIC DIAGRAM

@

e
Body

Gate

Q)
Source

Body internally connected to Case

PIN CONFIGURATION

G Case, B

PACKAGE DIMENSIONS
TO-72

0.200—0.219
(6.309—5.563)

0.183—0.210

0.178—0.181 0.188—0.210
(4.775~5.334)

(4.521—4.881)

SEATING PLANE

{0.406—0.483)

0.028—0.051
(0.711—1.295)

All dimensions in inches and
(millimeters)

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

$D2200

ELECTRICAL CHARACTERISTICS (T, = +25°C, per side, unless otherwise noted)

# CHARACTERISTIC MIN | TYP | MAX |UNITS TEST CONDITIONS
1 BVbs  Drain-Source 20 Io =20nA, Vas = Vgs = -5V
Breakdown Voltage
2 BVsp  Source-Drain 10 Is =20nA, Vep = Vep = -5V
Breakdown Voltage v
3 BVDB Drain-Body 25 Ip=20 nA, Vee=0
Breakdown Voltage Source Open
4 BVss Source-Body 15 Is=10uA, Vee = 0
Breakdown Voltage Drain open
5 lassiwar Forward Gate 20| nA | Vas=25V,Vos=Ves=0
Leakage Current
6 S Gate -60 | =100 | pA | Voa=20V
£ Operating Current lo=5.0 mA
7 (7)) -1.4 -10 nA Vs = -5.6V Ta=+125°C
8 Ves on  Gate-Source -1.0 -5.0 Vbs = 10V, Ib = 2.0uA
Cutoff Voltage v Ves = -5.6V
9 Vason Gate-Source™ -0.3 -3.0 Vbe = 10V, lIp = 10mA, Vgs = -5.6V
ON Voltage
10 lbsx  Zero Gate Voltage™ 14 60 Vos = 10V
Drain Current mA | Ves=0
ik 10 Ves =-5.6V Ta =+125°C
12 rosion  Drain-Source 50 75 | ohms | Ip =1.0mA, Vgs =0, Ves = -5.6V
ON Resistance
13 O Common-Source" 10 15 20 |mmhos ~
Forward Transconductance f=1KHz
14 Jos Common-Source 380 600 |umhos
Output Conductance
15 O | Ciss Common-Source 7.0 Voe = 10V
= Input Capacitance lo=10 mA
s Vas = -5.6V
16 € | Cos Common-Source 24 BS - B
@) Output Capacitance pF f=1MHz
17 Crss Common-Source 0.6
Reverse Transfer
Capacitance
18 Cigs +so Source Node 9.0
Capacitance
Note 1: Pulse Test, 80usec, 1% Duty Cycle
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR $D2200

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

GATE OPERATING CURRENT
—VS—
OUTPUT CHARACTERISTIC DRAIN-GATE VOLTAGE
70 —1000
Vgg = —5.6V Vas = < Tp = +125°C
60 o 1.4v T
< / +1.2v E
é 50 A P +1.0V u
£ 1 ' & -100
S // +0.8V 3
E 40 +0.6V o
8 / +0,8V E
2 3 e +0.2v < |
b4 / — 5 Ip =5mA
x / v & ol Ves=-56V
ey = o &
o P —0.
- / -0.6V g = —
—12v o
0 -1.4V -1
0 2 4 6 8 10 12 14 0 5 10 15 20 25
Vpg — DRAIN-SOURCE VOLTAGE — (VOLTS) Vpg — DRAIN-GATE VOLTAGE — (VOLTS)
FORWARD TRANSCONDUCTANCE
—VS—
TRANSFER CHARACTERISTIC = DRAIN CURRENT
28 S 28
£
E
2 I 24
g w —
E \T A= +25°C e
| 20 Vpg=10V < 2 M
E Vg = —5.6V 5 Tp =+25°C 1
z BS ~ =3 | Tp =+125°C
c 16 \ 2 16
< ) 2
3 TA= \ 2
= 12}+125°C 2 12
2 1
: £
3 e e
o g VDG =10V
4 N\ [ 4 VBS =-5.6V_|
. Tp=+125°C o
Tp =+25°C \ | l |
0 L «» 0
0 -05 -1.0 -15 —-20 -25 -3.0 -35 - 0 5 10 15 20 25 30 35

Vgg — GATE-SOURCE VOLTAGE — (VOLTS) Ip — DRAIN CURRENT — (mA)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD2204

P-CHANNEL ENHANCEMENT MODE D-MOS FET

ORDERING INFORMATION

FEATURES

@ Ultra-Low Channel OFF Leakage, <-500pA
B Low Interelectrode Capacitances
B N-Channel Complements available, SD1201
B Gate Standoff Voltage, £40V min.

APPLICATIONS

B High-Voltage Drivers
B High-Voltage Level Translators
B Reed Relay Replacements

ABSOLUTE MAXIMUM RATINGS (T, = +25°C, unless otherwise specified)

Drain-Source Voltage ...................... -400V Continuous Drain Current Ta=+25°C Tc=+25°C
Drain-Gate Voltage (Vas =0) ................ -400V -15mA -25mA
Gate-Source Voltage ....................... +40v
Operating and Storg:age Temperature Continuous Device Dissipation Ta=+25°C Tc=+25°C
RANGE @i, -55 to +125°C 0.30w 1.0w
Lead Temperature (1/16” from mountin
Surfac: for 10 séc.) .............. g ...... +260°C Linear Derating Factor Ta=+25°C  Tc=+25°C
3.0mW/°C  10mw/°C
PIN CONFIGURATION PACKAGE DIMENSIONS
TO-92
0.175—0.185
TO-92 (4.“5_—&99)
Drain [
t
?-1 Leaos o Ul
v e 10107
| (0:143—1:397)"| - -_%
I .085—-0.095 o~ TN oo
Gate iy AR | ] st
T —
0.135
Source S$a D " 0.175—0.205
(4.45—5.21)
All dimensions in inches and (millimeters)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD2204

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C per channel, unless otherwise noted)
# CHARACTERISTIC MIN | TYP| MAX| UNIT TEST CONDITIONS
1 BVoss Drain-Source -400 v 1o=-100uA Vs =0
2 Breakdown Voltage -400 lo=-1.0uA
3 loss Drain-Source OFF -500 pA Vps = -100V, Vas =0
Leakage Current
4 O | less Gate-Body +1.0 nA Vee = £20V, Vps =0
5 E Leakage Current +1.0 HA Vee = +40V, Vps =0
6 » | Vesan Gate-Source -20 -5.0 v Vps = Vas, Ip = -0.5mA
Threshold Voltage
7 foson) Drain-Source 700 ohms lp = -10mA, Vas = -10V
ON Resistance
8 lbtom Drain-Source -15 mA Vps = -25V, Vas = -10V
ON Current
9 Ots Common-Source 3.0 mmhos | Vps =-25V, Ip = -5mA
Forward Transconductance f=1KHz
10 Ciss Common-Source 80| 10
Input Capacitance
1 ] Q [ Coss Common-Source 15| 2.0
5 Output Capacitance pF Vps = -25V, Ves =0, f = 1MHz
12 2 Common-Source 08| 1.0
E Reverse Transfer Capacitance
13 taon Turn-ON Delay Time 6
14 t Rise time 6 nS Voo = =25V, Vaiom = -10V
15 tacomn Turn-OFF Delay Time 8 RL =500Q Ra =51Q
16 t Fall Time 6

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C, per channel, unless otherwise specified)

Ipss - OFF LEAKAGE (nA)

DRAIN-SOURCE OFF LEAKAGE
—vs—
AMBIENT TEMPERATURE

-0 T T
——
— Vps = ~100v y.a
—vas=0 e
/[
-0.10
7
V4
v.4
Y
/
|
~-0.01 1
~50 -26 0 426 +50 +76 +100 +125

Ta — AMBIENT TEMPERATURE (°C)
FORWARD TRANSCONDUCTANCE
—Vs—

ON DRAIN CURRENT

TDS(ON) — DRAIN-SOURCE ON RESISTANCE (OHMS)

DRAIN-SOURCE ON RESISTANCE
—vs—
GATE-SOURCE VOLTAGE

N

Ip = ~10mA

-5 -10 -15 -20
Vs — GATE-SOURCE VOLTAGE (voLTs)

ON DRAIN CURRENT
—vs—
GATE-SOURCE VOLTAGE

) —50
% I
g vols =25V H Vps = ~25V
SH—1f= 1z = 37
<§ 1 1= 1KH; 2 37.6 ) /
—
N : 4
§ A 128
i i/ 2 /
8 oo -5 -10 -15 -20 oo -2 -4 -6 -8 -10 -12 -14 -6
Ip — DRAIN CURRENT( mA) VGs(ON) — GATE:SOURCE VOLTAGE (VOLTS)
Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD3300, SD3301
SEMICONDUCTOR

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES APPLICATIONS
M Gate Stand-off Voltage, 40V min. B Motor Controls
B Continuous Ip of 1 Amp in small package B Line Drivers
B Wide Variety of Packages B Power Supplies
ABSOLUTE MAXIMUM RATINGS (T; = +25°C unless otherwise noted)
Drain-Source Voltage Maximum Power Dissipation
SD3300 ....coiiiiiii i e 100V Te=+100°C Tc=+25°C
SDB30T ..t 60V HD, TO-39 Pkg. ........ 6.0W 15W
Drain-Gate Voltage (Res = 1MQ) BD, TO-92 Pkg. ........ 1.2wW 3.0w
SDB300 ..iiiii i 100V AD, TO-237 Pkg. ....... 1.7W 4.3W
SD330T ...t e 60V Linear Derating Factor
Gate-Source Voltage ....................... +40V Junction Junction
Continuous Drain Current to Ambient  to Case
Tc=+100°C Tc=+25°C (mW/°C)  (mW/°C)
SD3300AD ............. 1.2A 1.9A HD, TO-39 Pkg. ........ 8.0 120
SD3300BD ............. 1.0A 1.6A BD, TO-92 Pkg. ........ 3.2 24
SD3300HD ............. 2.25A 3.5A AD, TO-237 Pkg. ....... 438 344
SD3301AD ............. 1.4A 2.3A Operating Junction and Storage
SD3301BD ............. 1.2A 1.9A Temperature Range ................. -55 to +150°C
SD3301HD ............. 2.7A 4.3A Lead Temperature (1/16” from mounting
Peak Pulsed Drain Current ................... 8.0A surfacefor30Sec) ..........ciiviiiinnnnn. +260°C
PIN CONFIGURATIONS CHIP CONFIGURATION .
0.015"
DRAIN T0-39 T0-92 T0-237 >~

(S

bl |
1
[}
]
GATE *
O—I = j; i il
———- —
¢ S D S G DTAB G 0.015”
G

SOURCE Dimensions: .078x.078x.020 in. A
Drain is backside contact.

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD3300, SD3301

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Tc = +25°C unless otherwise noted)

SD3300 SD3301 -
# CHARACTERISTI
C STIC MIN TTYP T MAX | MIN T TYP | MAX UNIT TEST CONDITIONS
Drain-Source
_1- BVoss Breakdown Voltage 100 | 125 60 90 \' Ip = 250uA, Vas =0
_2_ Vesun Gate-Source 1.0 3.0 1.0 3.0 v Vps = Vas
E Threshold Voltage 0.4 0.4 Ip = 250uA Tc = +125°C
4 100 100
513 foas I(.S:atz-aBgdgurrent 200 200 ] na | Ves=20VVes=0 I—asec
(6] Z 9 100 100 Vas = ~20V, Vps = 0
_7 T 1.0 Vps = 80V, Vas =0
L 81 | Drain-Source OFF 1000 A Tc = +125°C
| 9]c| ™ Leakage Current 1.0 | % [ Vos=48V,Ves=0
10 1000 Tc =+125°C
11| Ioow  ON Drain Current™ 3.0 35 A | Vos =10V, Vas = 10V
112 | Vosion Drain-Source'” 1.8 v Vs = 10V, Ip = 3.0A
13 ] ON Voltage 1.4 Vas = 10V, Ip = 3.5A
14 | fosion Drain-Source'" 0.6 0.4 ohms Ves = 10V
15 °”  ON Resistance 1.08 0.72 lp = 2.25A Te = +125°C
Common-Source™ Vps = 10V
16 Jts Forward Transcond. 1.0 3.0 1.0 3.0 S(V) |DD= 2.25A f=1KHz
! Common-Source
i Cs |nput Capacitance 200 200
D Common-Source Vos =25V, Ves =0
18| Y| Cws Reverse Transfer 25 25 | pF | f=1MHz
- 2 Capacitance
Common-Source
_19_ “Iﬂ Coss  Output Capacitance 100 100
Turn-ON
2 C| v pelay Time 15 15
21 . Rise Time 25 25 Voo = 34V
o Turn-OFF nsec SL - 12\’gol;1mss
22 tatofn " 25 25 G = onm
< | o Delay Time Vaon = 10V
23 t Fall Time 20 20
Continuous
i‘_ II) Is Source Current"”’ 3.0 35 A
Peak
_2_5_ g Isv  Source Current"™ 8.0 8.0
|26 | g | Vso Source-Drain™ 2.0 v Ves =0 Is = 3.0A
>7 Forward Voltage 2.0 ss Is = 3.5A

Note 1: Pulse Test 80uSec, 1% Duty Cycle

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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$D3300, SD3301

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

) GATE-SOURCE VOLTAGE ON VOLTAGE CHARACTERISTICS
E 0 —— 7
e ————1 e PULSE TEST
w 6 Ip = 2.25A 3 6}
2 PULSE TEST S ?;'SSGTY CYCLE
g 80uSec ] w
17 1% DUTY CYCLE g 5
i :
z \ e a4
(@) 1 w
I(.I)J Q
£ o > 3
2 Tg =+125°C— 3 ‘
z 04 ~—— 2 2 Ip=3.0A,
T o© - O
g To =+25°C © \\ To = +125°C
QI 0.2 | 1 N \\:—
z 8 Ip=3.0a, T = +25°C7 Ip = 2.25A
g o I R N} DT
& o 25 5 7.5 10 0 25 5 7.5 10
Vgs — GATE-SOURCE VOLTAGE (VOLTS) Vs — GATE-SOURCE VOLTAGE (VOLTS)
ON DRAIN CURRENT FORWARD TRANSCONDUCTANCE
—vs— —vs—
GATE-SOURCE VOLTAGE ON DRAIN CURRENT
28 10
I
& Vps = 10V g
? DS =
S 24 [ pULSE TEST 8 To=+25°C ]
< 80 S, 1% DUTY CYCLE Z 4 ——
[ /] I o —
20 To = +125°C
E = +25° / § 2 S °
] TC = +25 Cl / = 7
> 16 <]
o 4 Q /
z /4 g
I 12
[+
5 // = osf
= - o
g 8 Tg=+125°C | E 0.4
L < E VDs =10V -
z , / & PULSE TEST
3 Te=+125c = 0.2 80 uSec 7]
- | Z Tg=+25°C b 1% DUTY CYCLE
o
0 25 5 75 10 0.1
0 25 5 7.5 10

VGs — GATE-SOURCE VOLTAGE (VOLTS)
Ip — ON DRAIN CURRENT (AMPS)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD5000, SD5001,
SEMICONDUCTOR SD5002

N-CHANNEL ENHANCEMENT-MODE
QUAD D-MOS FET ANALOG SWITCH ARRAYS

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

PARAMETER SD5000 SD5001 SD5002  UNITS Ip Continuous Drain Current ............ 50mA
Vps +20 +10 +15 Vdc Pp Total Package Power Dissipation
Vsp +20 +10 +15 Vdc (atorbelowTa = +25°C) ........... 640mW
Vps +25 +15 +225 Vdc Linear Derating Factor ......... 10.67mW/°C
VsB +25 +15 +225 Vde Pp Single Device Power Dissipation
Vas :gg :122 _-33?65 xgg (atorbelow Tp = +26°C) ........... 300mwW
Vaa 03 -03  —03 Vi T o T 6510 +85°C
+30 +25 +30 Vdc o
Vep —25 _15 _225 vdc Ts Storage Temperature Range .. —55to +150°C
+30 +25 +30 Vdc
ORDERING INFORMATION PIN CONFIGURATION

SCHEMATIC DIAGRAM CHIP CONFIGURATION
- ] VIEW

10— -: 30—:—44--: " ” TOP

10—0*o—0+ 10T o,

R s B == PACKAGE DIMENSIONS

! oF T g F ﬂ Plastic “N” Package
8 O—0O  0—Os 8 5 1
a PR 1]
no-—-q "0:1'-44" !i i E E!
»o—o)/cy—ou aolT EO!Z 18 %:%
fa— 770 {19.658) MAX —{ 160 MAX
0-—=m wo—2 -4} PAD  PAD PAD  PAD 080 1520 e
! o:—:l NO. FUNCTION  NO.  FUNCTION o i

wo—0"0—on w0l F o 1 Gate No. 1 7 Gate No. 3 T

2 Source No. 1 8 Source No. 3 Py :_——LA 15 (e
(L 3 Source No. 2 9 Source No. 4 H 190 (a0e4) \ 008 {
sunsionre 4 GaeNo.2 10  GateNo.4 bk N PP
5 Drain No. 2 1 Drain No. 4 Mogme  geusy ozisy 1330 8.382)
Note: Pin numbers correspond to 6 Drain No. 3 12 Drain No. 1
Package Pin-out Dimensions: .040 x .032 x .013 inches All dimensions in inches and (millimeters)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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$D5000, SD5001,
SEMICONDUCTOR SD5002

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD5000 SD5001 SD5002
TEST
# PARAMETER UNIT CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX MIN | TYP | MAX
Drain-Source Ip=10nA
1 BVps Breakdown Voltage | 20 | 25 10 | 25 15 | 25 V | Vgs=Vgg= -5V
Source-Drain Is =10nA
2 BVsp Breakdown Voltage | 20 10 15 V | Vgp=Vgp= -5V
Drain-Substrate Ip=10nA, Vgg =0
3 BVpg Breakdown Voltage 25 15 225 v Source Open
Source-Substrate lg=10p A,Vgg =0
4 BVsg Breakdown Voltage | 25 15 225 V | Drain Open
5 10 nA | Vps=1ov
— Drain-Source
6 Ioth Off Current 10 nA  [Vps=15V | Vgg=Vgg
1 = -5V
7 10 nA | Vpg=20vV
8| o 10 nA | Vgp=10V
— = Source-Drain
9| = s OFF Current 10 nA | Vgp=18V | Vgp=Vgp
— »n = -5V
10 10 nA | Vgp=20V
1 1.0 Vgp = 25V
Gate-Body uA Voe =Vss
laBs Leakage Current =0
12 10 10 Vg =30V
Gate Threshold Vps=Vaslp= 1k A
13 Vas(th) Voltage 01 |10 |20 | 01 |10 |20 01 |10 |20 V  |Vgg=0
14 50 | 70 50 | 70 50 | 70 Vas =5V
15 Drain-Source 30 30 30 Vgs =10V
— DS (on) ON R
16 23 23 ohms |Vgg=15v [ lb=1mA
17 19 19 19 Vas=20v | VsB=0
ON Resistance
18 'psm Match 10 | 50 10 | 50 10 5.0 Vgg =5V
Common-Source Vps = 10V,Ip = 20mA
19 Ots Forward Transcond. 10 12 10 | 12 10 12 mmhos | f =1KHz,VSB =0
Gate Node
20 C(gs + gd + gb) Capacitance 24 | 35 24 | 35 24 35
g Drain Node
21 | o |Cgs +db) Capacitance 13 [ 156 13 | 156 13 15 F Vpg = 10V
£ Source Node PP Vgg = Vg = —15V
2 | O [Cgs+sh Capacitance 35 | 40 35 | 40 35 | 40 f=1MHz
Reverse Transfer
23 C(dg) Capacitance 03 | 05 03 | 05 03 05
24 Cr Cross Talk -107 -107 -107 dB f=3KHz, Rg =600Q
25 td(on) Turn ON Delay Time 07 | 10 07 1.0 07 | 10
Vpp=5V,V =10V
2 t, Rise Time 08 | 10 08 | 1.0 08 | 1.0 | nSec | °P Glon)
—— R_=6800, Rg=519
27 tofe Tumn OFF Time 10 10 10

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD5000, SD5001,

SEMICONDUCTOR SD5002
SWITCHING TIMES TEST CIRCUIT
Voo
TEST WAVEFORMS
R Vaion)
Vour Vin
o Jox
INPUT PULSE
Vg t, <0.5 RSEC b tdtonm)
) PULSE WIDTH — 100 nSEC 1 ton
51023 Re — 4 |
p SAMPLING OSCILLOSCOPE Vbb
t, <0.36 nSEC 90%
Rin > IMQ Vout
510 Cin <2.0pF 0%
~ov
OSCILLOSCOPE =

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE ON DRAIN CURRENT
—yG— —yG—
GATE-SOURCE VOLTAGE GATE-SOURCE VOLTAGE
5 1000 —Tr— 100 — —c
E 1 Ip= 1A, Vgg=0 Ev— Voee0 FTA=
$ 600 PULSE TEST g %0 :‘PILII)E;; g‘és‘T/Es= ==
4 s 80,SEC . E - 80usEC T = +125°C]
‘5’ 1% DUTY CYCLE & 20 1% DUTY CYCLE 24 A
-4
: oL L
10
7 > £ =
: : 5.0 1 f: Ip'z' ~ 6mA;
100 2 — +126°
3 = : 4 Ta=+126°C
g e Tp=+125°C—] ]
32 . | Z 10
g | % FH T=+25°C
2z t " S 05 H
g 2 Ta=+25°C__| 5 o2 H
cl'a = 1]
£ 10 0.1 I ,
0 20 40 60 80 10 12 14 16 0 10 20 30 40 50 60 7.0
Vgs—GATE-SOURCE VOLTAGE—(VOLTS) Vgg—GATE-SOURCE VOLTAGE—(VOLTS)
GATE-SOURCE THRESHOLD VOLTAGE FORWARD TRANSCONDUCTANCE
—V§— —vs—
@ SOURCE-BODY VOLTAGE ON DRAIN CURRENT
-l
2 30 T s 16
2
T Vs Vas £
w Ip= 1.0uA _f,
—
b 8 /’_——
5‘ E 12
5 2 L~
q 20 S /]
% / %
& g 8o
I 2
£ <
w o Vps= 10V -
2 o
= iz —
2 S 40 PULSE TEST
M H 80uSEC a
< 2 1% DUTY CYCLE
(19 1
[ g o
£ o 25 5.0 75 10 20 80 12 16 20 24 28 32
s Vgg—-SOURCE-BODY VOLTAGE—(VOLTS) Ip~DRAIN CURRENT—(mA)
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SEMICONDUCTOR

SD5100, SD5101

N-CHANNEL ENHANCEMENT-MODE
QUAD D-MOS FET ANALOG SWITCH ARRAYS

Common-Source Connected Versions of SD5000

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

PARAMETER
Vbs
Vsp
Vpbe
Vs
Vas
VeB

Vebp

SD5100
+30
+05
+30
+0.5
+20
+20
-03
+20
-30

SD510
+15
+05
+15
+05
+20
+20
-03
+20
-15

1 UNITS Ip Continuous Drain Current ............ 50mA
Vde Pp Total Package Power Dissipation
Vde (atorbelow TA = +25°C)........... 640mwW
xgc Linear Derating Factor . ........ 10.67mW/ °C
v dg Pp Single Device Power Dissipation
Vdo (atorbelow Tpo = +25°C)........... 300mw
Vde Tj Operating Junction Temperature
Vde Range ..................... —55to +85°C
Vdc Ts Storage Temperature Range .. —55to +150°C

ORDERING INFORMATION

0---n

SCHEMATIC DIAGRAM

oo
102'1'{'[8;

so—2— 44+

g
4]

i‘ E
il
5

<-4

CHIP CONFIGURATION

Pa
5

ril

Note:

L
o

0O

Pin numbers correspond to

Package Pin-out

(o)
il
SUBSTRATE

PIN CONFIGURATION

ot < Ldos
nic 7] B
G1[3] [7] s

s[] [ B
G2 3] 7] a3
Nic [5] 5] NI
D2 7] 7] 03

TOP VIEW

PACKAGE DIMENSIONS

Plastic “N” Package
1

.
310 (7.874) —
280 11 "

| !
14 235 (5.969) | ~
1215 (5.4617)
e .770 {19.558) MAX — = 160 MAX
(8.064) '

060 (1.528)
015 (0.381)

PAD PAD PAD PAD
NO. FUNCTION NO. FUNCTION
1 Gate No. 1 7 Gate No. 3 o -
2 Source 10 Gate No. 4 [ 0 uow
4 Gate No. 2 1 Drain No. 4 L 1—‘
5 Drain No. 2 12 Drain No. 1
6 Drain No. 3 S  omnuy  SaiEE

Dimensions: .040 x .032 x .013 inches

e oamy,

008 (0.2032]|

8 oas
330 (8.38

All dimensions in inches and (millimeters)

Topaz Semiconductor,

1971 N. Capitol

Avenue, San

Jose,

CA 95132-3799,  408/942-9100 TWX: 910-338-0025
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SD5100, SD5101

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD5100 SD5101
# CHARACTERISTIC UNIT TEST CONDITIONS
MIN| TYP [MAX [MIN|TYP [MAX
Drain-Source
1 BVps Breakdown Voltage 30| 35 15 | 30 \ Ip = 1.0pA, Vgs =Vps =0
Source-Drain
2 BVsp Breakdown Voltage 0.5 0.5 \ Is = 10nA,Vgp = Vgp =0
Drain-Substrate Ip=1.0:A,Vg =0
3 BVpe Breakdown Voltage 30 15 \' Source Open
Source-Substrate Ig = 100nA,Vgg =0
4 BVsp Breakdown Voltage 0.5 0.5 Vv Drain Open
Drain-Source
510 Ip(off) OFF Current 10| 10 1.0 | 10 nA Vps = 10V,Vgs = Vs =0
2 Gate-Substrate
6|5 lgBS Leakage Current 10 10 A Vgs = 20V,Vpg = Vg =0
Gate-Source Ip = 1.0¢A,Vps = Vas
7 Vasith) Threshold Volitage 05(10|20 (05|10 |20 Vv Vg =0
8 50 | 70 50 | 70 ohms Vgs =5V
9 DS(on) Drain-Source 30 | 45 30|45 | ohms |VeS=1V |\ _1ma
10 ON Resistance 23 23 ohms Vgs =15V | vgg =0
1 19 19 ohms Vgs = 20V
ON Resistance
12 rDSM Match 1.0 5.0 1.0 | 5.0 ohms Vgs =5V
Common-Source Vps = 10V, Ip = 20mA
13 Ofs Forward Transcond 10 | 156 10| 156 mmhos | f=1KHz,Vgg =0
o Gate Node
14 S C(gs+gd +gb) Cap-amtance 24|35 24|35
< Drain Node Vps = 10V
15 | €| cgd+dp)  Capacitance 13|15 13|15 pF Vgs = Vg = -5V
e Reverse Transfer f=1MHZ
16 Cdg Capacitance 03|05 0.3 | 0.5
17 Cr Cross Talk —107 —-107] dB f = 3KHz, Rg = 6002
Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SD5200

N-CHANNEL ENHANCEMENT-MODE
QUAD D-MOS FET DRIVER ARRAY

SEMICONDUCTOR

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Vps Drain-Source Voltage .............. +30Vdc Pp Total Package Power Dissipation

Vsp Source-Drain Voltage ............. +0.5Vdc (atorbelow Tp = +25°C)........... 640mwW

Vpg Drain-Body Voltage ................ +30Vdc Linear Derating Factor .......... 10.7mW/°C

Vs Source-Body Voltage .............. +15Vdc Pp Single Device Power Dissipation

Vgs Gate-Source Voltage .............. +25Vdc (atorbelow Tp = +25°C) ........... 300mw

VGB Gate-Body Voltage ................ +25Vdc Linear Derating Factor ........... 5.0mW/°C
Gate-Body Voltage ................ -0.3vdc Ti  Operating Junction Temperature

VGp Gate-Drain Voltage ................ +25Vdc Range ..................... -55to +85°C

Ip Continuous Drain Current ............ 50mA Ts Storage Temperature Range .. —55to +150°C

ORDERING INFORMATION PIN CONFIGURATION

SCHEMATIC DIAGRAM CHIP CONFIGURATION

TOP VIEW

10~-~=4

ook ’oir : fo. | s ]
r0—0"o—0« o flo. | CJ g g LD PACKAGE DIMENSIONS
) o—_al' KH & & Plastic “N” Package

no—o)/ oO—0s uO—-T T F (ﬁ 1
s P - Jiat e
n O—~—-|
! 7 10 16! 1235 (5.969) _ |
vo—o/'0—o|z '(}JT 2 Lo otsssouax o 275 G.481) "
160 MAX
! 1060 (1524 (4.064)
o= wo—7-+H PAD  PAD PAD  PAD sy i
w L oiT Tow NO. FUNCTION NO. FUNCTION 4
O—0mn | 1 Gate No. 1 7 Gate No. 3 f _ _
2 Source No. 1 8 Source No. 3 Pl ey | el
Q 3 Source No. 2 9 Source No. 4 l_J L L -
SUBSTRATE 4 Gate No. 2 10 Gate No. 4 o sz m;;(:w ]
5 Drain No. 2 1 Drain No. 4 L MBI TTE L3}
Note: Pin numbers correspond to 6 Drain No. 3 12 Drain No. 1
Package Pin-out Dimensions: .040 x .032 x .013 inches All dimensions in inches and (millimeters)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD5200

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

SD5200
# CHARACTERISTIC UNITS TEST CONDITIONS
MIN | TYP | MAX
Drain-Source
1 BVps Breakdown Voltage 30 35 Vv Ip =10pA,Vgs =VBs =0
Source-Substrate Ig = 10pA, Vg =0
2 BVse Breakdown Voltage 15 ' Drain Open
Gate-Body
3 'C__> laBs Leakage Current 1.0 pA VB = 25V,Vpg = VsB =0
& Gate-Source Vps = Vags:!Ip = 1.06A
4| » | Vas(th) Threshold Voltage 05 | 1.0 2.0 \ Vsg =0
5 50 80 ohms | Vgg =5V
6 DS(on) Drain-Source 30 ohms | Vgs =10V Ip=1mA
7 ON Resistance 23 ohms | Vgs =15V Vsp =0
8 19 ohms | Vgg =20V
Common-Source Vps = 10V, Ip = 20mA
9 Ifs Forward Transconductance | 10 12 mmhos | f=1KHz,Vgg =0
Gate Node
10 C(gs + gd + gb) Capacitance 24 3.5 pF
(&) .
= Drain Node
" E C(gd + db) Capacitance 13 | 15 pF f =1MHz
z Vps = 10V
E Source Node Vgs =Vps = —15V
12 C(gs + sb) Capacitance 3.5 4.0 pF
Reverse Transfer
13 C(dg) Capacitance 03 | 05 pF
14 Cr Cross Talk -107 dB
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWNX: 910-338-0025
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SEMICONDUCTOR

SD5400, SD5401,
SD5402

QUAD D-MOS FET ANALOG SWITCH ARRAYS

ORDERING INFORMATION

FEATURES

B Low Interelectrode Capacitances

Analog Input—3.5pF typ.
Input (Gate) —2.4pF typ.

Output

—1.3pF typ.

Feedback  —0.3pF typ.

Bidirectional Switches

Low Insertion Loss, rps <30 ohms
Low Crosstalk—-107dB @ 3KHz

Small-Outline Surface Mount Package

APPLICATIONS
B High Speed Analog Switches

Analog Range + 10V—SD5400
Analog Range +7.5V—SD5402
Analog Range +5.0V—SD5401

20V—SD5400
15V—SD5402
10V—SD5401

B Sample & Hold

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)

W High-Speed Switch Drivers

PARAMETER SD5400 SD5401 SD5402 UNITS Io Continuous Drain Current ............... 50mA
Vbs +20 +10 +15 \" Po Total Package Power Dissipation
Vsp +20 +10 +15 Vv (ator below Ta=+25°C) ............... 640mwW
Vbs +25 +15 +22.5 \" Linear Derating Factor ............. 5.33mwW/°C
Vss +25 +15 +22.5 v Po Single Device Power Dissipation
Ves -25 -15 -22.5 v (ator below Ta=+25°C) ............... 300mW
+30 +25 +30 v Ts Operating Junction
Ves -0.3 -0.3 -0.3 v Temperature Range ................. 0to +70°C
+30 +25 +30 v Ts Storage Temperature Range ...... -55 to +125°C
Vep -25 -15 -225 \"
+30 +25 +30 v
SCHEMATIC DIAGRAM PIN CONFIGURATION PACKAGE DIMENSIONS
3
S I I
40—3 %01 SZE: 14 S R R R N
b
. G- "B Substrate [ 2 | , 73] NC o
oJr L, Gy [2] ‘ [12] G, T A
°0% [ s°7 - | HHHdd
. Dy [2] | [11] D, = e
. G t : l-sc g .
—_—I_.Lo D3 [5] - [10] D, g s e A
" O_J 15_84. Gz [6] | (9] G, s
G H 1L -
12 oj—l{—4 s; (7 L [8]'s 4 r '1
nodf Lo =
D | s L o2 TOP VIEW ¥ e
SUBSTRATE 9o o
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

SD5400, SD5401,
SD5402

ELECTRICAL CHARACTERISTICS (T, = +25°C, per channel, unless otherwise noted)

SD5400 SD5401 $D5402
TEST
# PARAMETER UNIT CONDITIONS
MIN | TYP | MAX MIN | TYP | MAX MIN | TYP | MAX
Drain-Source Ip=10nA
1 BVps Breakdown Voltage | 20 | 25 10 | 25 15 | 25 V | Vgs=Vas= -5V
Source-Drain Is = 10nA
2 BVgp Breakdown Voltage | 20 10 15 V | Vgp=Vep= -5V
Drain-Substrate Ip=10nA,Vgg =0
3 BVpg Breakdown Voltage 25 15 225 v Source Open
Source-Substrate Ig=10s0 AVgg =0
4 BVsg Breakdown Voltage 25 15 225 v Drain Open
5 10 nA | Vpg=10V
— Drain-Source
6 Ipoty Off Current 10 nA Vpg = 15V Vgs = Ves
| — = -5V
7 10 nA | Vpg=20V
8| o 10 nA  [Vgp=10V
— = Source-Drain
9| & st OFF Current 10 nA | Vep=15V | Vap=Vap
— 0 = ~5V
10 10 nA | Vgp=20V
1 1.0 Vgg = 25V
Gate-Body A Vos = Vss
lagBs Leakage Current * =
12 1.0 10 Vgg = 30V
Gate Threshold Vps=Vaslp=1 A
13 Vasith) Voltage 0.1 10 | 20 0.1 10 | 20 0.1 10 20 A Vgp=0
14 50 | 70 50 | 70 50 | 70 Vgs = 5V
15 Drain-Source 30 30 30 Vgs = 10V
—ro DS(on) ON Resi e
16 23 23 23 ohms |Vgg=15v | 'p=1mA
7 19 19 19 Ves=20v | VsB=0
ON Resistance )
18 TDSM Match 10 | 50 10 | 50 10 | 50 Vgs =5V
Common-Source Vpg = 10V,Ip = 20mA
19 Ofs Forward Transcond. 10 12 10 12 10 12 mmhos | f =1KHz,VSB =0
Gate Node
20 C(gs + gd + gb) Capacitance 24 | 35 24 | 35 24 35
— QO
E Drain Node
21| o |Cgs +db) Capacitance 13 | 15 13 | 15 13 15 F Vps = 10V
z Source Node PP | Vas = Vag = 15V
2 | O [Cgs+sb) Capacitance 35 | 40 35 | 40 35 40 f=1MHz
Reverse Transfer
23 C(dg) Capacitance 03 | 05 03 | 05 03 05
24 Cr Cross Talk -107 -107 -107 dB f=3KHz, Rg =600Q
_-—
25 tdion) Turn ON Deiay Time 07 | 10 07 | 10 07 | 10
e Vpp =5V, V =10V
2 t, Rise Time 08 | 10 08 | 10 08 | 1.0 | nSec | ©P Glon)
e R_=6800, Rg=5192
27 toft Tum OFF Time 10 10 10
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWAX: 910-338-0025
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SEMICONDUCTOR

$D5400, SD5401,
SD5402

SWITCHING TIMES TEST CIRCUIT

Voo
R

Vour

INPUT PULSE
Vg 1, <0.5 nSEC
) PULSE WIDTH — 100 nSEC

5102 2 Ra

3 SAMPLING OSCILLOSCOPE
t, <0.36 nSEC
Rin> M2
510 Cin <2.0pF

OSCILLOSCOPE =

TEST WAVEFORMS
VG(on)
Vin
0 10%

10%

~0V

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C, per channel, unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE
—vs—
GATE-SOURCE VOLTAGE

1000

T T T
Ip= 1mA, Vgg=0—]
PULSE TEST —]

600
400 80uSEC —

1% DUTY CYCLE
M\
N\
N

60 Ta= +125°C—]
e

Lt

20 Tp=+25°C__|

rps—DRAIN-SOURCE ON RESISTANCE—(ohms)
8

10 }
0 20 40 60 80 10 12 14 16

VGs—GATE-SOURCE VOLTAGE—(VOLTS)

GATE-SOURCE THRESHOLD VOLTAGE

—V§—
@ SOURCE-BODY VOLTAGE
-
2 30 .
2
¢ [
p=1.0u
K
P
-
]
>
g 20
g /
]
3
T
=
8
g 10
2
2
w
=
5
9
£ 0
£ o 25 50 75 10
> Vgg-~SOURCE-BODY VOLTAGE—(VOLTS)

ON DRAIN CURRENT
—_—V§—
GATE-SOURCE VOLTAGE
100 ! I ! Ta= +26°C——]
Vps= 10V, Vgg=0 FA ==
g 50 FpllseTesTS =t
£ I-80uSEC =TT p= +126°C
E' 20 |- 1% DUTY CYCLE £~
£ 10 [
E Z.-
o 50 4-'D'2'~ 6mA
z y i |
2 o [Tamrizsc)]
a
g 10
2 HET = +26°C
o]
2 o2
= 1]
ol L1

o 10 20 30 40 50 60 70
VGs—GATE-SOURCE VOLTAGE—(VOLTS)

FORWARD TRANSCONDUCTANCE

—V§—
ON DRAIN CURRENT

E 16

E

E

: ]

E 12

< /

e

S /]

2

g

2 8.0

E 1ov

& Vps= T

a / Vsg=0

€ 40 f=1KHz

2 PULSE TEST

g 804SEC i

ul. 1% DUTY CYCLE

&

40 80 12 16 20 24 28 32
Ip—DRAIN CURRENT—(mA)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025




SEMICONDUCTOR

SD5501

N-CHANNEL DEPLETION-MODE
4-CHANNEL D-MOS FET ARRAY

FEATURES

W Normally ON Configuration

B Low Interelectrode Capacitances
B High-Speed Switching

B Wide Dynamic Range

ABSOLUTE MAXIMUM RATINGS (per channel,

Ta = +25°C unless otherwise noted)

APPLICATIONS

B High-Speed Analog Switches

B Wide-Band Dual Differential Amplifiers

B Dual Cascode Amplifiers

B High Intercept Point Double Balanced Mixers

Ts Storage Temperature Range -55 to +150°C

T Lead Temperature (1/16” from mounting

. surfacefor10sec.) ...................... +260°C
Vs Drain-Source Voltage .................... +20V
Vsp Source-Drain Voltage .................... +10V
Vos Drain-Body Voltage ...................... +25V ORDERING INFORMATION
Vss Source-Body Voltage .................... +15V
Vep Gate-Drain Voltage ...................... +25V
Ves Gate-Source Voltage ..................... +25V
Vee Gate-Body Voltage ...................... +25V
Ve-c Gate-to-Gate Voltage ................... +25V
Vb-p Drain-to-Drain Voltage .................. +25V
Vs-s Source-to-Source Voltage ............... +15V
lo Continuous Drain Current ............... +50 mA CHIP CONFIGURATION
Po Device Dissipation (per channel) ........ 300 mW PAD PAD
Derating Factor .................... 2.4 mW/°C NO. _ FUNCTION
Po Total Device Dissipation ................ 640 mwW ; gg‘g N°ﬁ1 ;
Derating Factor ................... 5.12 mW/°C 3 SOL',g: Ng: 2
T; Operating Junction 4 Gate No. 2
Temperature Range ............... -55 to +150°C 5 Drain No. 2
6 Drain No. 3
7 Gate No. 3
PIN CONFIGURATION | SCHEMATIC DIAGRAM 8 Source No. 3
9 Source No. 4
o—1i4 - - . 10 GateNo.4
o § kg Dimensions: .041 x .033 x 11 Drain No. 4
! ‘ | .013 inches 12 Drain No. 1
o] 51 o4 L PACKAGE DIMENSIONS
G: : % Z’f o J g, Plastic “N* Package
) o X .310 (7.874)
st [ 3] sa a 280 (7.112) ]
s2 [5] 7] sa " ]
G2 [} ] a3 'oir r'—o-: R %::T"’;_"I
nic [7] o] nic { o 160 Max
2 [7] 5] o3 uo——_“,—-l‘-— T e
TOP VIEW "oﬂ E‘O“ [
' B T e | SEY
] o s |
Note: SuBSTRATE r"I l‘ LI ? ,Al.wono.u L
Pin numbers correspond WmER SEW SRS e
to Package Pin-out All dimensions in inches and (millimeters)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA95132-3799, 408/942-9100 TWX: 910-338-0025
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0

SEMICONDUCTOR SD5501

ELECTRICAL CHARACTERISTICS (per channel, Ta = +25°C, unless otherwise noted)
# CHARACTERISTIC MIN | TYP | MAX |UNITS TEST CONDITIONS
1 BVps Drain-Source 20 Ip = 10nA, Vgs = Ves = -5V
Breakdown Voltage
2 BVsp  Source-Drain 10 s = 10nA, Vep = Vep = -5V
Breakdown Voltage v
3 BVps Drain-Body 25 Io=10nA, Ve =0
Breakdown Voltage Source Open
4 BVse  Source-Body 15 ls = 10uA, Vs =0
Breakdown Voltage Drain open
5 lessowar FOrward Gate 1.0 nA | Vas =25V, Vps = Ves =0
o Leakage Current
6 E le Gate -3.0 | -100 PA | Vb =20V
'65 Operating Current Ip=5.0 mA
7 -0.7 | -10 nA | Ves =-5.6V Ta =+125°C
8 Vas on  Gate-Source -1.0 -5.0 Vos = 10V, b = 1.0uA
Cutoff Voltage v Vgs = -5.6V
9 Veson  Gate-Source -0.3 -30 Vpe = 10V, Ip = 5mA, Vsg = -5.6V
ON Voltage
10 lbsx  Zero Gate Voltage" 7.0 40 Vs = 10V
Drain Current mA | Vas=0
il 5.0 Vas = -5.6V Ta=+125°C
12 rosony Drain-Source 100 150 | ohms | Ip = 1.0mA, Vas = 0, Ves = -5.6V
ON Resistance
13 Oss Common-Source"’ 5.0 75 10 [mmhos B
Forward Transconductance f=1KHz
14 Jos Common-Source 200 300 [umhos
Output Conductance
15 Ciss Common-Source 3.5 Vpe = 10V
% Input Capacitance Io =5.0 mA
16 S | Cos Common-Source 1.2 Ves = -5.6V ~
= Output Capacitance pF f=1MHz
17 Crss Common-Source 0.3
Reverse Transfer
Capacitance
18 Cis + s Source Node 45
Capacitance
19 Vesw  Gate Source® 50 mvV
Voltage Match
20 Q2 | rosew Drain-Source™ ? 090 | 098 | 10 Io=1.0 mA, Vas =0, Vas = 5.6V
T ON Resistance Match
[&]
21 iz |losm  Zero Gate Voltage™" @ 0.90 1.0 Ve = 10V
= Drain Current Match Io=50mA
22 gsm  Transconductance 0.90 1.0 Ves = -5.6V f=1KHz
Matchﬁ), @

Note 1: Pulse Test, 80usec, 1% Duty Cycle .
Mot 2 e O phorls TYPICAL PERFORMANCE CHARACTERISTICS: SEE TZ5911

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

12402

N-CHANNEL ENHANCEMENT-MODE D-MOS FET
ULTRA HIGH-SPEED LOW-COST SWITCH

FEATURES

B Reliable, low cost, plastic package
W High Speed Switching, tr <1nSec
B Low Capacitance, cgg 0.3 pF typ
B CMOS and TTL Compatible Input

APPLICATIONS

B Switch Drivers

B Video Switches

B Sample and Hold and Track and Hold
B VHF/UHF Amplifiers

ABSOLUTE MAXIMUM RATINGS (1, = +25°C unless otherwise specified)

Drain-SourceVoltage ..............ccciiiinvennn +15V ContinuousDrainCurrent . ............... ..ot 50mA
Gate-SourceVoltage ............covviivivinnnnnn -0.3v Power Dissipation (at or below Ty = +25°C) ........ 300mwW
+20V Linear DeratingFactor . ...................... 3.0mw/°C
Gate-DrainVoltage. .. ............ccivviiiina, -0.3v Operating Storage and
+20V Junction Temperature Range -40°C to +
Source-DrainVoltage .. .. .........coiiiiiiinnnn -0.3V

ORDERING INFORMATION

PIN CONFIGURATION/SCHEMATIC DIAGRAM PACKAGE DIMENSIONS
TO-92
TO-92 Drain ity

Ga‘e LEADS FIT INTO

U U .
0.016—0.019 0.594

.01 Pt
0.406—0.483) ™ (15.088)
DIA HOLE (TYP) .
00450055 - -

0.143—1.397) = o 0045—0055

_&o:s—o.o:g R 0.045—0.055
(2159—2.413) y (1.143—1.397)
o]

(0.143—1.397)
Source 0135 A
s e P (3.43) _ 0.003—0.013
MIN - (0.076—0.330)
0.175—0.205
(4.45=5.21)

All dimensions in inches and (millimeters)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

12402

ELECTRICAL CHARACTERISTICS 1, = +25°C)

CHARACTERISTIC MIN TYP MAX UNIT TEST CONDITION
BVps Drain-Source 15 25 v Ip=1.0uA, Vgs =0
Breakdown Voltage
Ipoffy  Drain-Source 1.0 A Vps =15V, Vgs =0
OFF Leakage Current
Igss Gate-Source 1.0 HA Vgs =20V, Vps =0
Leakage Current
Ipon) Drain-Source 50 100 mA | Vps =10V, Vgg =10V
o ON Current Pulse Test
= Vas(th) Gate-Source 0.7 15 v Ip =1.0uA, Vps =Vags
= Threshold Voltage
@ Vps(on) Drain-Source 150 250 mv
ON Voltage Ip=1mA, Vgg =2.4V
ps(on) Drain-Source 150 250 ohms
ON Resistance
Vps(on) Drain-Source 60 80 mV
ON Voltage Ip=1mA, Vgs =4.5V
Ds(on) Drain-Source 60 80 ohms
ON Resistance
Ofs Common-Source 8.0 12 mmhos | Ip =20mA Vpg =10V
Forward Transcond. f=1KHz Pulse Test
Ciss Common-Source 4.0 5.0
Input Capacitance
12 Coss Common-Source 18 25 pf Vps =10V, Vgs =0
s Output Capacitance
§ Common-Source f=1MHz
= Crss Reverse Transfer 0.3 0.5
Capacitance
tdon)  Turn ON Delay Time 0.7 1.0 Vpp =10V, R =680Q
tr Rise Time 0.8 1.0 nS | Vgon)=10V, Rg=51Q
Yofy  Turn OFF Time 12 Cp =1.5pF

TYPICAL PERFORMANCE CHARACTERISTICS (14 = +25°C unless otherwise noted)

DRAIN-SOURCE ON VOLTAGE

ON DRAIN CURRENT

—VS—
GATE-SOURCE VOLTAGE

GATE-SOURCE VOLTAGE \ _1|0
100 o=10mA

Vpsg =10V
_ POLSE TEST / E 20
‘é s 80uSec, 1% Duty Cycle, ul]
I / 2 o
z P}
2 60 / <] \
/ g
z / 3
£ 2
o Z 100
: N
a >8 50 ~

]
0 2.0 4.0 6.0 8.0 10
VGs—GATE-SOURCE VOLTAGE (Volts) 0 20 40 6.0 8.0 10
Vgs—GATE-SOURCE VOLTAGE—(Volts)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

12403

N-CHANNEL ENHANCEMENT-MODE D-MOS FET

ULTRA HIGH-SPEED LOW-COST SWITCH

ORDERING INFORMATION

FEATURES

B Reliable, Low Cost, Plastic Package
B High Speed Switching, tr < 1nSec
B Low Capacitance, crgs 0.4pF typ
B CMOS and TTL Compatibie Input

APPLICATIONS

B Switch Drivers

M Video Switches

B Sample Hold and Track and Hold
MW VHF/UHF Amplifiers

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-Source Voltage
Gate-Source Voltage

Gate-DrainVoltage ... ...

Source-DrainVoltage . .. ...,

TO-92

|
Gate

Drain

]

Source

PIN CONFIGURATION/SCHEMATIC DIAGRAM

Continuous DrainCurrent . .................... 50mA
Power Dissipation (at or below Tpo = +25°C) ...... 300mwW
Linear DeratingFactor...................... 3.0mwW/°C

Operating Storage and

Junction Temperature Range -40°C to + 125°C

PACKAGE DIMENSIONS
T0-92

0.175—0.185

(4.445—4.699)

Iy
LEADS FIT INTO

I
W U [

0.594

0.406—0.483) (15.088)

DIA HOLE (TYP)

0.045—0.055 M

©14351.397) T . T o 00450055
0.143—1.387)

0.085—0.095

(2159-2.413) " . 0.045—0.055
0% o
-—

v (1.143—1.397)
0.135 -7

(3.43)

MIN
0.175-0.205
(4.45—5.21)

| 0.003—0.013
(0.076—0.330)

All dimensions in inches and (millimeters)

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

12403

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise specified)

CHARACTERISTIC MIN TYP MAX UNIT TEST CONDITION
BVps Drain-Source 15 25 \ Ip=1.0uA, Vgs =0
Breakdown Voltage
Ip(otyy Drain-Source 1.0 uA Vps =15V, Vgs =0
OFF Leakage Current
lgss  Gate-Source 1.0 uA Vgs =20V, Vpg =0
Leakage Current
Ipon) Drain-Source 80 120 mA  |Vps =10V, Vgs =10V
o ON Current Pulse Test
= Vas(th) Gate-Source 0.7 1.5 \" Ip=1.0pA, Vps =Vas
E Threshold Voltage
Vps(on) Drain-Source 140 175 mV
ON Voltage Ip=1mA, Vgs =2.4V
Ds(on) Drain-Source 140 175 ohms
ON Resistance
Vps(on) Drain-Source 40 60 mV
ON Voltage Ip=1mA, Vgs =4.5V
ps(on) Drain-Source 40 60 ohms
ON Resistance
dfs Common-Source 15 19 mmhos | Ip =20mA Vpg =10V
Forward Transcond. f=1KHz Pulse Test
Ciss Common-Source 4.5 6.0
Input Capacitance
(%] Coss Common-Source 2.0 3.0 pf Vps =10V, Vgs =0
5 Output Capacitance
E Common-Source f=1MHz
o Crss Reverse Transfer 0.4 0.6
Capacitance
tdon) _Turn ON Delay Time 0.8 1.2 Vpp = 10V, R =680Q
tr Rise Time 0.9 1.2 nS VG(on) =10V, Rg =51Q
Yoff) Turn OFF Time 14 CL=1.5pF

SWITCHING TIMES TEST CIRCUIT

Vop
TEST WAVEFORMS
R VGion)
v, vin
ouT . 10%
I INPUT PULSE — |*—tdion)
Vg t, <0.5 nSEC —| tgy f—
<L PULSE WIDTH — 100 nSEC ¢ |-
5100 2 Rg v — %
b4 SAMPLING OSCILLOSCOPE DD oo
t, <0.36 nSEC v
Rin > 1MQ out
510 Cin <2.0 pF 10%
~0V

OSCILLOSCOPE -

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

TZ403

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

200

ON DRAIN CURRENT
—VS—
GATE SOURCE VOLTAGE

Vps =10V
PULSE TEST

80uSec, 1% Duty Cycle /

Current—(mA)
>
(=]

Ta= +25°C /
/

e
n
(=]

Y

o]
(=]

Ta= +125°C

Ip:z27.5mA
\

Ip(on)—ON Drain
-y
(=]

20 4.0 6.0 8.0 1
Vgs—GATE-SOURCE VOLTAGE (Volts)

0

FORWARD TRANSCONDUCTANCE

ON DRAIN CURRENT

w
(&)

w
o

N
N

T
Vps =10V
f=1KHz
|- PULSE TEST,

80uSec
1% DUTY CYCLE

Ta= +25°C

- - N
o o o

gts—Forward Transconductance—(mmhos)
[¢,)
=)

P

//7 Ta=

iy

+125°C

7

10 20 30 40 5

0 60

Ip—Drain Current—(mA)

70

rps(on)— Drain-Source ON Resistance—(ohms)

175

150

125

100

75

50

25

0

DRAIN-SOURCE ON RESISTANCE
GATE-SOURCE VOLTAGE

Ip=1.0mA

\

\

\\\1‘i+ 125°C

TA= -I|-25°C

2.0 4.0 6.0 8.0 10
Vgs—Gate-Source Voltage—(Volts)
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SEMICONDUCTOR

TZ404

N-CHANNEL ENHANCEMENT-MODE D-MOS FET
ULTRA HIGH-SPEED LOW-COST SWITCH

ORDERING INFORMATION

FEATURES

B Reliable, Low Cost, Plastic Package
B High Speed Switching, tr < 2nSec
B Low Capacitance, cgs 1.2 pF typ
B CMOS and TTL Compatible Input

APPLICATIONS

B Switch Drivers

B Video Switches

Bl Sample Hold and Track and Hold
B VHF/UHF Amplifiers

ABSOLUTE MAXIMUM RATINGS (Ta= +25°C unless otherwise specified)

Drain-SourceVoltage .......................... +20V
Gate-SourceVoltage ..................oovininn. -0.3V
+20V
Gate-DrainVoltage .. ............coiveenaa... -0.3v
+20V
Source-DrainVoltage . ..............covvvvea... -0.3V

PIN CONFIGURATION/SCHEMATIC DIAGRAM

TO-92 Drain
|
Gate
s g D Source

Peak Pulsed DrainCurrent ..................... +0.8A
Continuous DrainCurrent ...................... 140mA
Power Dissipation (at or below Tpo= +25°C) ...... 300mwW
Linear DeratingFactor...................... 3.0mw/°C

Operating Storage and
Junction Temperature Range -40°C to + 125°C

PACKAGE DIMENSIONS
TO-92

0.175-0.185
(4.445—4.699)

’
LEADS FIT INTO U U U
.594
0.016—0.019. “‘;?e-é,
0.406—0.483) :
DIA HOLE (TYP) v
0.045—0.05 = oots—o0ss
(0.143—1.397)

0.143=1.397)
0.085-0.095 o ~

bt 0.045—0.055
(2.159—2.413)

y (1-143—1.397)

0% o
o

0.135 I

(3.43) - . 0.003—0.013

MIN o . (0.076~0.330)

0.175—0.205
(4.45—5.21)

All dimensions in inches and (millimeters)

TOPAZ SEMICONDUCTOR « 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942.9100 TWX: 910-338-0025
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12404

SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (Ta= +25°C unless otherwise specified)

CHARACTERISTIC MIN TYP MAX UNIT TEST CONDITION
BVps Drain-Source 20 25 Vv Ip=1.0uA, Vgs =0
Breakdown Voltage
Ipoffy Drain-Source 1.0 uA  |Vps=15V, Vgs=0
OFF Leakage Current
Igss Gate-Source 10 uA Vgs =20V, Vps =0
Leakage Current
Ipon) Drain-Source 0.8 1.2 A Vps =10V, Vgs =10V  (Note 1)
o ON Current
E Vags(th) Gate-Source 0.7 1.1 1.5 \' Ip=1.0uA, Vps =VaGs
5 Threshold Voltage
Vps(on) Drain-Source 200 mvV
ON Voltage Ip=10mA
ps(on) Drain-Source 20 ohms |Vgs=2.4V
ON Resistance
Vps(on) Drain-Source 800 mV (Note 1)
ON Voltage Ip =100mA
bs(on) Drain-Source 8.0 ohms |Vgs=4.5V
ON Resistance
dfs Common-Source 100 mmhos |lp =0.3A Vpg =20V
Forward Transcond. f=1KHz
Ciss Common-Source 12 18
Input Capacitance
) Coss Common-Source 6.0 8.0 pf Vps =20V, Vgs =0
= Output Capacitance
§ Common-Source f=1MHz
a Crss Reverse Transfer 1.2 2.0
Capacitance
tdion) Turn ON Deiay Time 1.0 1.5 Vpp = 10V, R =390Q
tr Rise Time 10 2.0 nS VG(on) =10V, Rg =51Q
toffy  Turn OFF Time 10 CL=1.5pF

Note 1: Pulse Test, 80uSec, 1% Duty Cycle

SWITCHING TIMES TEST CIRCUIT
Vbp
TEST WAVEFORMS
RL VG(on)
Vout Vin
o Jo%
INPUT PULSE
Vg O— 1, <0.5 nSEC [*—td(on)
PULSE WIDTH — 100 nSEC —| tgy —
51022 Re et f—
SAMPLING OSCILLOSCOPE Voo 4
t, < 0.36 nSEC 20%
Ry, > 1MQ
510 Cin<2.0 pF Vout
10%
~0V
0SCILLOSCOPE =

TOPAZ SEMICONDUCTOR e« 1971 N. Capitol Ave., San Jose, CA 95132-3799 ¢ 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

12404

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

gis— Forward Transconductance—(mmhos)

ID(On)—ON Drain Current—(Amps)

FORWARD TRANSCONDUCTANCE

ON DRAIN CURRENT

DRAIN-SOURCE ON RESISTANCE
GATE-SOURCE VOLTAGE

175 35
Yos 220V PULSE TESTS.
19 puLsE TeST z 0 ?E‘)/‘:SIZ?STY CYCLE
80uSec, 1% DUTY CYCLE £
125 S 25
/ T
/ é
100 s 20
/ B
/ 3 \ \ID=1OOmA
oc
75 R
7
=
%0 g " 'D=1°mA\\
o
\
25 5.0 —
0 0 '
50 100 150 200 250 300 350 20 40 60 80 10 12 14
Ip—Drain Current—(mA) Vgs—Gate-Source Voltage—(Volts)
ON DRAIN CURRENT
GATE-SOURCE VOLTAGE
10 , ;
=
8.0 —vpg=10v
4.0 |— PULSE TEST
| 80uSec_]
1% DUTY CYCLE
2.0
Ta= +25°C | —
1.0 —
—
06 Ta= +125°C_]
0.4 —
0.2 ',/
/
0.1 ,,//
/
.06 i
Ipz-= 40mA
.04 bz
02
/
ol
0 20 40 60 80 10 12 14

Vgs—Gate-Source Voltage—(Volts)
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SEMICONDUCTOR

125911

N-CHANNEL DEPLETION-MODE
DUAL D-MOS FET

FEATURES

M Normally ON Configuration

B Low Interelectrode Capacitances

B High-Speed Switching

B Pin and Function Compatible to Industry
Standard Dual J-FETs with addition
of Substrate Bias Pin

APPLICATIONS

B High-Speed Analog Comparators

B Wide-Band Differential Amplifiers

B Cascode Amplifiers

W High Intercept Point Balanced Mixers

ABSOLUTE MAXIMUM RATINGS (per side, Ta = +25°C unless otherwise noted)

Vps Drain-Source Voltage .................... +20V Io Continuous Drain Current ............... +50 mA
Vsp Source-Drain Voltage .................... +10V Pp Device Dissipation (each side) .......... 360 mW
Vpe Drain-Body Voltage ...................... +25V Derating Factor ................... 2.88 mW/°C
Vss Source-Body Voltage .................... +15V Pp Total Device Dissipation ............... 500 mW
Vep Gate-Drain Voltage ...................... +25V Derating Factor .................. ... 4 mW/°C
Vaes Gate-Source Voltage ..................... +25V T Operating Junction
Vee Gate-Body Voltage ................oont +25V Temperature Range ............... -55 to +150°C
Veicz Gate-to-Gate Voltage ................... +25V Ts Storage Temperature Range ....... -55 to +150°C
Vpipz Drain-to-Drain Voltage ................. +25V T Lead Temperature (1/16"” from mounting
Vsis2 Source-to-Source Voltage ............... +15V surface for 10seC.) .......cvveeviennnnnns +260°C
ORDERING INFORMATION
SCHEMATIC DIAGRAM PIN CONFIGURATION PACKAGE DIMENSIONS
T0-78
D; Dy o .
CASE BODY oz | o | 2
0.305 14.19)
G Gy |
o35
%.j%_%
"F_._
'—ig-“% %% oA
5,0 | Os,
BOTTOM VIEW BOTTOM VIEW
BODY
All dimensions in inches and
(millimeters)
Topaz Semiconductor, 1971 N. Capitol Avenue, ~San Jose, CA 95132-3799,  408/942-9100 TWX: 910-338-0025
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TZ5911

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T, = +25°C, per side, unless otherwise noted)
# CHARACTERISTIC MIN | TYP | MAX |[UNITS TEST CONDITIONS
1 BVbs Drain-Source 20 lo = 10nA, Vgs = Vas = -5V
Breakdown Voltage
2 BVsp Source-Drain 10 Is =10nA, Vep = Vep = -5V
Breakdown Voltage Y
3 BVos Drain-Body 25 lo=10nA, Vg =0
Breakdown Voltage Source Open
4 BVss Source-Body 15 Is =10uA, Vs =0
Breakdown Voltage Drain open
5 lasstwd) Forward Gate 1.0 nA Vas =25V, Vps = Vs =0
Leakage Current
6 2 e Gate -30 | -100 | pA | Vos =20V
s Operating Current Ib=5.0mA
7 (2] -0.7 -10 nA | Ves=-5.6V Ta=+125°C
8 Vas ot Gate-Source -1.0 -5.0 Vos = 10V, Ip = 1.0nA
Cutoff Voltage v Ves = -5.6V
9 Vasion Gate-Source -0.3 -3.0 Vpe = 10V, Ip= 5mA, Ves = -5.6V
ON Voltage
10 Ipsx Zero Gate Voltage™ | 7.0 40 Vos = 10V
Drain Current mA | Vas=0
11 5.0 Ves = -5.6V Ta=+125°C
12 T'bs(oN) Drain-Source 100 150 | ohms | Ip = 1.0mA, Vas = 0, Ves = -5.6V
ON Resistance
13 foTN Common-Source™ 50 75 10 |mmhos ~
Forward Transcond. f=1KHz
14 Jos Common-Source 200 umhos
Output Conductance
15 Ciss Common-Source 35 Vpe = 10V
% Input Capacitance lo=5.0mA
16 ; Coss Common-Source 1.2 Ves = -5.6V ~
> Output Capacitance pF f=1MHz
17 Crss Common Source 0.3
Reverse Transfer
Capacitance
18 Cigs + sb) Source Node 45
Capacitance
19 |Vasi-Vesz2|  Differential Gate 20 mV B
. Source Voltage :/Dﬁ ; :)Or\r/m
20 | Z | AlVesi-Vese| Differential 20 W/°C |y = 5y |Th=-55°C
5 |7 a7 Dt to +125°C
21 2 [ losx 12 Zero Gate Voltage™®| 0.90 1.0
= Drain Current Ratio
22 Os 12 Transcond. Ratio™ ? | 0.90 1.0 f=1KHz

Note 1: Pulse Test, 80usec, 1%
Note 2: The lower value is side

Duty Cycle
1.

Topaz Semiconductor, 1971

N. Capitol Avenue,

San Jose, CA 95132-3799,

408/942-9100

TWX: 910-338-0025
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SEMICONDUCTOR

125911

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C, per side, unless otherwise specified)

GATE OPERATING CURRENT
—VS—
OUTPUT CHARACTERISTIC DRAIN-GATE VOLTAGE
35 i i -1000 ;
Vgg = —5.6V Vs = < Tp = +125°C
30 " 1.4V T
< / +1.2v E
5 p. - w
g 25 e +1.0V o
2 / / +0.8V £ —100
o 20 / +0.6V o
o (9]
3 +0.4V =z
P +0.2V :2
5 15 / " ’ o« — Ip =5mA
x / o £ _ol_VBs=-56V
Y 10 ,’/ —0.2v 8
o -0.4v :
- -0.6V
5 //4 -0.8V © T, =+25°C ,/’
= —1.0v | A T
— —1.2v 0
0 -1.4V -1
0 2 4 6 8 10 12 14 0 5 10 15 20 25
Vpg — DRAIN-SOURCE VOLTAGE — (VOLTS) Vpg — DRAIN-GATE VOLTAGE — (VOLTS)
FORWARD TRANSCONDUCTANCE
—VS—
TRANSFER CHARACTERISTIC = DRAIN CURRENT
14 2 1
E
E
12 112
=4 w | —
E \T A= +26°C _ e
I 10 Vpg =10V | R TN g
- - +
s \ Ves =06V S A T, =+125°C
w \ [=] / A
z [, 2 3
o A \ ]
=  6}+125°C 2 6
= <
: £
a 4 o 4
I o«
o ; VDG =10V
2 [ Vpe=-5.6V___]
N\ Tp = +125°C s 2 BS
Ta=+25CN\
0 -05 -10 -15 -20 -25 -3.0 -35 ‘5 0 25 5 7.5 10 125 15 175
Vgg — GATE-SOURCE VOLTAGE — (VOLTS) Ip — DRAIN CURRENT — (mA)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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125911

SEMICONDUCTOR

DIFFERENTIAL AMPLIFIER/COMPARATOR

+20V PERFORMANCE CHARACTERISTICS (Ta = +25°C)

Low Frequency Differential Voltage Gain—6.2 min.,
11.8 typ.

Vin, Vret range—-5.0V to +10V
Vout max.—+20V
Input Bias Current—100 pA max., 4 pA typ.

Differential Input Bias Current—0.4 pA typf

Gate Voltages must be positive with respect to Body
(Substrate) Voltage at all times.

-5.0V
50Q
M

10mA

—Vss

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR
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; J VNOI0O4, VNOIO6
SEMICONDUCTOR VNOI109

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES APPLICATIONS

B Gate Oxide Breakdown, =40V min | Complementary Voltage and Current Drivers
B Low Output and Transfer Capacitances B Line Drivers

B Extended Safe Operating Area B Pulse Amplifiers

B Complementary P-Channel Devices Available B Solid-State Relays

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-Source Voltage Continuous Device Dissipation
VNO104 . ... +40V TA= +25°C Tc=+25°C
VNO106 ... e + 60V TO-92(N3)pkg. 0.30W 1.0W
VNO109 .. ittt + 90V Linear Derating Factor
Drain-Gate Voltage (Vgg = 0) Ta= +25°C Tc=+25°C
VNO104 ... . + 40V TO-92(N3)pkg. 3.0mw/°C 10mw/°C
VNO106 . ... + 60V Operating Junction and Storage Temperature
VNO109 ... s +90V Range ........................... -556°Cto + 150°C
Gate-SourceVoltage .. .............ccvvvvrnnnn. +40V Lead Temperature (1/16” from mounting surface
Continuous Drain Current for 30 SBC.) it e +260°C
Ta=+25°C Tc=+25°C
TO-92(N3)pkg. .23A A42A
Peak Pulsed DrainCurrent ..................... +2.0A
PIN CONFIGURATION PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-92
0.175—0.185

(4.445-2.699)

TO-92 .
Drain ]

' G
LEADS FIT INTO U U IJ N
1 0.016—0019 “"5'55"’:6)
l 0.4060.483) - -
] DIA HOLE (TYP) 0.045—0,085 v
. —0.0!
'y Dt~ " o Qossmooss
0.085—0.095 o ~ . . S
Gate o R 0.045-0.055
(2.159—2.413) ;\0 o , (143 1.387)
Al
-—
s ¢ D

te-

LA

(3.43) . 0.003—0.013
MIN - (0.076~0.330)

0.175—0.205
(4.45—5.21)

Source

Dimensions: .0445 x .0460 x .013 inches
All dimensions in inches and (millimeters) Drain is backside contact.

TOPAZ SEMICONDUCTOR e 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942-9100 TWX: 910-338-0025
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: VNO104, VNOI106
SEMICONDUCTOR VNOI109

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise specified)

VNO0104 N0106 VNO0109
#| PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX UNIT | TEST
CONDITIONS
1| BVpsg Drain-Source 40 60 60 90 90 105 \" Ip=1.0mA, Vgs =0
Breakdown Voltage
2] 100, Vpg =32V Ta= +125°C
| 3] 100 Vps = 48V
| 4] Drain-Source 100 Vps =72V Vgs=0
| 5| Ipss Off Leakage .01 1.0 Vps = 40V
| 6] Current .01 1.0 uA Vps =60V Vgs=0
7 .01 1.0 Vps =90V
| 8| Gate-Body +1.0 +1.0 +1.0 uA Vg = +40V| Vpg =0
9] Iggs Leakage Current +10 +10 +10 nA Vge = 20V
10[ Vgsith) Gate-Source 0.8 24 | 08 24 | 08 2.4 v Vps = Vas, Ip = 1.0mA
Threshold Voltage
| 11} rps(on) Drain-Source 5.0 5.0 5.0 ohms | Vgs=5V, Ip=.25A
12 On Resistance 3.0 3.0 3.0 Vgs =10V, Ip=1.0A
| 13] Ipon) On Drain Current .75 75 75 A Vgs =5V Vpg =25V
14 2.0 2.0 2.0 Vgs =10V (Note 1)
15| gfs Common-Source 300 300 300 mmbhos| - Vpg =25V, Ip=0.5A
Forward Transcond. f=1KHz
16| Vsp  Source-Drain 1.8 18 1.8 \ Isp=1.0A, Vgs =0
Forward Voltage
17| ciss Common-Source 60 60 60
Input Capacitance
18| coss Common-Source 1 25 1 25 1 25 Vps =25V
Output Capacitance pF Vgs=0
19 Common-Source ) f=1MHz
crss Reverse Transfer 1.5 5.0 15 5.0 o . 5.0
Capacitance
20| ton  Turn ON Time 80 | 13 80 | 13 80 | 13 nS | Vpp=25V, Vgon =10V
21| tosf  Turn OFF Time 80 | 17 80 | 17 8o | 17 Rg =519, RL=25Q

NOTE 1: Pulse Test, 80uSec, 1% Duty Cycle

TOPAZ SEMICONDUCTOR « 1971 N. Capitol Ave., San Jose, CA 95132:3799 * 408/942-91 00 TWX:910-338-0025
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SEMICONDUCTOR

VNO610LL,

VN2222LL

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

FEATURES

W High Gate Oxide Breakdown, +40V min.

B Low Output and Transfer Capacitances
B Extended Safe Operating Area

APPLICATIONS

B High-Speed Pulse Amplifiers
B Logic Buffers
W Line Drivers

B Solid-State Relays
B Motor Controls
B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T = +25°C unless otherwise noted)

Drain-Source Voltage ........................ +60V Continuous Device Dissipation
Ta=+25°C Tec =+25°C
Drain-Gate Voltage (Vas=0) .................. +60V 0.30 1.0 w
Linear Derating Factor
Gate-Source Voltage ......................... +40V Ta = +25°C Te = +25°C
Continuous Drain Current 24 8.0 mW/°C
Ta=25°C Tc =25°C : -
VNO610LL 18A 32A Operating Junction
VN2222L L 15A 26A Temperature Range .................. -55 to +150°C
. Storage Temperature Range .......... -55 to +150°C
Peak Pulsed Drain Current .................... 1.0A Lead Temperature (1/16" from mounting
surfacefor30Sec) ...........covvinnnin.n. +260°C
ORDERING INFORMATION

SCHEMATIC DIAGRAM/PACKAGE

PACKAGE DIMENSIONS

TO-92

0.175—0.185
4. 445—‘ .699)

S g D
Source @4y |
TO-92 o
0.175—-0.205
(4.45—5.21)

0135 || .

All dimensions In inches and (millimeters)

T
Drnln 1 : L
B T
| LEADS FIT INTO sg
0.016—0.019
0.406—0.483)
H DIA HOLE (TYP) sots—00s5
Gate | 1a=Tan ™ ™ M
- 0.143—1.397)
0.085—0.095 R 0.045—0.055
2159—2.413) \ s =)
o o) "

|\ 0003—0.013
10.076—0.330)

Topaz Semiconductor, 1971 N. Capitol Avenue, SanJose, CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

VNO610LL, VN2222LL

ELECTRICAL CHARACTERISTICS (T. = +25°C unless otherwise noted)

# CHARACTERISTICS VNOG10LL VN222211 UNIT | TEST CONDITIONS
MIN| TYP| MAX | MIN | TYP | MAX
1 BVpbss Drain-Source 60 | 100 60 | 100 \' o = 100uA, Ves =0
Breakdown Voltage
2 Vesen Gate-Source 08| 19| 25|06 | 19| 25 \" lo = 1.0mA, Vps = Vas
Threshold Voltage
3 leess  Gate-Body +1.0|{+100 +1.0/+100 nA Ves = 30V, Vos =0
Leakage Current
4 loss Drain-Source OFF 01| 10 01| 10 uA Vps =48V, Ves =0
3} Leakage Current
5 E 50 | 500 5.0 | 500 Ta=+125°C
6| ® |lpom ONDrain Current 1.0 | 22 10 | 2.2 A Vps = 10V, Ves = 10V
(Note 1)
7 Voson Drain-Source 09| 15 09| 15 \" Ves =5V, Ip = 0.2A
ON Voltage (Note 1)
8 15| 25 15 | 3.75 Ves=10V, Ip=0.5A (Note 1)
9 45| 75 45| 75 Ves=5V, Io=0.2A (Note 1)
10 Drain-Source 30| 50 30| 75 ohms | Ves=10V, Ip=0.5A (Note 1)
roson  ON Resistance
11 47 | 9.0 4.7 | 135 Ta=+125°C
12 Oss Common-Source 100 | 400 100 | 400 mmhos | Vps = 10V, Ipo = 0.6A
Forward Transcond. f=1KHz (Note 1)
13 Ciss Common-Source 80 | 100 80 | 100
o Input Capacitance
14 E Crss Common-Source 1.3 | 5.0 13| 50 pF Vps = 16V, Vas =0
s Reverse Transfer f=1MHz
E Capacitance
15 Coss Common-Source 105 256 105| 25
Output Capacitance
16 ton Turn-On Time 50| 10 50| 10 nSec | Voo = 15V, Veion = 10V
17 tott Turn-Off Time 6.0 | 10 6.0 | 10 Re =250, R = 25Q

Note 1: Pulse Test 80u Sec, 1% Duty Cycle

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

VN10KN

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

FEATURES

B High Gate Oxide Breakdown, =30V min.
M Low Output and Transfer Capacitances
B Extended Safe Operating Area

APPLICATIONS

B High-Speed Pulse Amplifiers
B Logic Buffers

W Line Drivers

B Solid-State Relays

B Motor Controls

B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T, = +25°C unless otherwise noted)

Drain-Source Voltage ........................ +60V Continuous Device Dissipation
Ta=+25°C Tc=+25°C
Drain-Gate Voltage (Ves=0) ..........c....... +60V 0.30 1.0 w
Linear Derating Factor
Gate-Source Voltage ......................... +30V Ta = +25°C Te = +25°C
Continuous Drain Current 24 8.0 mwW/°C
a=25°C Te=25°C ’ ’
24A 32A Operating Junction
. Temperature Range .................. -55 to +150°C
Peak Pulsed Drain Current .................... 1.0A Storage Temperature Range .......... -55 to +150°C
Lead Temperature (1/16" from mounting
surfacefor30Sec) ............oeivvunnn.n. +260°C
ORDERING INFORMATION
SCHEMATIC DIAGRAM/PACKAGE PACKAGE DIMENSIONS
TO-92
TO-92 =
Dram } _[“
- L
i s TT0 oo
\ 0.406-0.483) ﬂ U H
| DIA HOLE (TYP) 0.045—0.055 . o o008
- @it~ -7+ gl
= N
[ & ¢ {,( —1.397)
s | N
Souree AT L
0.175—0.205
(4.45—5.21)
All dimensions in inches and (millimeters)

Topaz Semiconductor, 1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWHX: 910-338-0025
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SEMICONDUCTOR

VN1OKN

ELECTRICAL CHARACTERISTICS (T, = +25°C unless otherwise noted)

# CHARACTERISTIC VN10KN UNIT | TEST CONDITIONS
MIN TYP MAX
1 BVpss Drain-Source 60 100 \" Io = 100uA, Vas =0
Breakdown Voltage
2 Vestn Gate-Source 0.8 19 25 \' o = 1.0mA, Vps = Vas
Threshold Voltage
3 lass Gate-Body +1.0 +100 nA Vgs =15V, Vos =0
Leakage Current
4| o | loss Drain-Source OFF 0.1 10 MA Vps = 40V,
E Vas =0
5| & Leakage Current 5.0 500 Ta=125°C
6 Ibow  ON Drain Current 0.25 A Vas =5V, Vos = 10V
7 0.75 Ves = 10V (Note 1)
8 Vbsom Drain-Source 15 25 \' Vs = 10V, Ip = 0.5A
ON Voltage (Note 1)
9 Drain-Source 3.0 5.0 ohms | Ves=10V, Io=0.5A (Note 1)
10 rosonm  ON Resistance
47 9.0 Ta=+125°C
1 Ot Common-Source 100 400 mmhos | Vps =10V, Ip =0.5A
Forward Transcond. f=1KHz (Note 1)
12 Ciss Common-Source 80 100
Input Capacitance
13 g Crss Common-Source 1.3 5.0 pF Vps = 15V, Vas =0
< Reverse Transfer f=1MHz
Z Capacitance
14 o Coss Common-Source 105 25
Output Capacitance
15 ton Turn-On Time 50 10 nSec | Vob = Vewon = 10V
16 Lot Turn-Off Time 6.0 10 Re =250, RL=25Q
Note 1: Pulse Test 80u Sec, 1% Duty Cycle
Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799, 408/942-9100 TWHX: 910-338-0025
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SEMICONDUCTOR

VN10LM,
VN2222LM

N-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

FEATURES

B High Gate Oxide Breakdown, 40V min.
B Low Output and Transfer Capacitances
B Extended Safe Operating Area

APPLICATIONS

B High-Speed Pulse Amplifiers
W Logic Buffers

B Line Drivers

B Solid-State Relays

B Motor Controls

B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T. = +25°C unless otherwise noted)

Drain-Source Voltage ........................ +60V Continuous Device Dissipation
Ta=+25°C Tec =+25°C
Drain-Gate Voltage (Vas=0) .................. +60V 0.36 1.8 w
Gate-Source Voltage ...............cccvuuun... +40 Linear Derating Factor Ta = +25°C Te = +25°C
Continuous Drain Current 29 144  mw/eC
Ta =25°C Tc=25°C ) ’
VN10LM J19A A4A Operating Junction
VN2222LM 16A 36A Temperature Range .................. -55 to +150°C
. Storage Temperature Range .......... -55 to +150°C
Peak Pulsed Drain Current .................... 1.0A Lead Temperature (1/16" from mounting
surfacefor30Sec) ..........coovviiinnnn.. +260°C

ORDERING INFORMATION

SCHEMATIC DIAGRAM/PACKAGE

Il

TO-237

DRAIN

T_Jq

SOURCE

PACKAGE DIMENSIONS
TO-237

0.205—0.195
| (5.21—4.95) |
fe——|

0.105—0.085
(2.67—2.41)

0.270—0.260 1 | N
(6.86—6.60) “ || 0475—0.185
l | ||i4.a45=4.699)

A i Tﬁ

0.185—0.175
LEADS FIT INTO  r75—7.45)
0.016—0.019

0.406—0.483)

DIA HOLE (TYP)
0.045—-0.055 &

4::

(0.143—1.: 397] 0.045—0.055

0.085-0.095
(2.159—2. "3)

U

All dimensions in
inches and (millimeters)

0.175—0.205
(4.45—5.21)

(0.143—1.397)
0.045—0.055
r (1.143=1.397)

0.003—0.013 R
(0.076—0.330)

Topaz Semiconductor, 1971 N. Capitol Avenue,

San Jose, CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

VN10LM, VN2222LM

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise noted)

# CHARACTERISTIC VN1O0LM VN2222LM_| yniT | TEST CONDITIONS
MIN | TYP| MAX |MIN | TYP | MAX
1 BVpss Drain-Source 60 | 100 60 | 100 \ Ip=100uA, Ves =0
Breakdown Voltage
2 Vesen Gate-Source 08| 19| 25 |06 | 19| 25 \' Io = 1.0mA, Vps = Ves
3 lees Gate-Body +1.0{+100 +1.0|+100 nA Vas = 30V, Vos =0
Leakage Current
4 lpss Drain-Source OFF 01| 10 01| 10 MA Vps =48V,
o Leakage Current Ves=0
5| £ 5.0 | 500 5.0 | 500 Ta=125°C
6 E loom  ON Drain Current 10| 22 10| 22 A Vos = 10V, Vgs = 10V
(Note 1)
7 Voson Drain-Source 09| 15 09| 15 \ Ves =5V, Ip=0.2A
ON Voltage (Note 1)
8 15| 25 15 | 3.75 Ves=10V, Ip=0.5A (Note 1)
9 45| 75 45| 75 Vas =5V, Ip = 0.2A (Note 1)
10 Drain-Source 30| 50 30| 75 ohms | Ves=10V, Ip=0.5A (Note 1)
rosom  ON Resistance
1 47 | 9.0 47 | 135 | Ta =+125°C
12 Ots Common-Source 100 | 400 100 | 400 mmhos | Vps = 10V, Ip = 0.5A
Forward Transcond. f=1KHz (Note 1)
13 Ciss Common-Source 80 | 100 80 | 100
o Input Capacitance
14| § | cs  Common-Source 13| 5.0 13| 50 pF Vos =15V, Ves =0
§ Reverse Transfer f=1MHz
E Capacitance
15 Coss Common-Source 105| 25 105 26
Output Capacitance
16 ton Turn-On Time 50| 10 50| 10 nSec | Vop = 15V, Vaom = 10V
17 torr Turn-Off Time 60| 10 6.0 { 10 Re = 25Q, RL = 250
Note 1: Pulse Test 80u Sec, 1% Duty Cycle
Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799, 408/942-9100 TWNX: 910-338-0025
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VN2410

N-CHANNEL ENHANCEMENT-MODE
D-MOS FET

SEMICONDUCTOR

ORDERING INFORMATION

FEATURES APPLICATIONS
B Gate Stand-off Voltage, 40V min. B Motor Controls

B Line Drivers
B Power Supplies

ABSOLUTE MAXIMUM RATINGS (T; = +25°C unless otherwise noted)

Drain-Source Voltage ................ccoouu... 240V Maximum Power Dissipation
Drain-Gate Voltage (Res=1MQ) .............. 240V Tc=+100°C T¢=+25°C
Gate-Source Voltage ....................... +40vV VN2410L 0.4W 3.0W
Continuous Drain Current Linear Derating Factor
Tc=+100°C Tc¢ =+25°C Junction Junction
VN2410L 0.14 0.22A to Ambient  to Case
Peak Pulsed Drain Current ................... 1.0A ) (mW/°C) (mW/°C)
VN2410L 0 24
Operating Junction and Storage
Temperature Range ................. -55 to +150°C
Lead Temperature (1/16” from mounting
surfacefor10Sec) .............covvvvnnnn. +260°C
PIN CONFIGURATION CHIP CONFIGURATION
TO-92
Drain

T

Dimensions: 0.054 x 0.056 x 0.013 inches
Drain is backside contact.

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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VN2410

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T = +25°C unless otherwise noted)
VN2410
# CHARACTERISTIC MIN T TYP | MAX UNIT TEST CONDITIONS
Drain-Source _ -
1 BVoss  greakdown Voltage 240 | 290 V| lo=250uA, Ves =0
2 Vasin Gate-Source 1.0 13 2.0 v, Vps = Ves
3 Threshold Voltage 0.4 Io=1mA Tc=+125°C
4 100 Vas = 15V, Vos = 0
5 s laas Gate-Body 500 nA Tc=+125°C
6 T Leakage Current -100 Vas = -15V, Vps =0
7 A Drain-Source 10 Vos = 120V
T loss MA
8 1 OFF Leakage Current 500 Ves=0 Tc=+125°C
9 c loton ON Drain Current® 1.0 13 A | Vbs =25V, Ves = 10V
10 vV, Drain-Source™ 0.7 1.0 Vas =25V, Ip=0.1A
DS(on)
1 ON Voltage 39 | 50 Vas = 10V, Ip = 0.5A
12 7.8 10 Ves = 10V
13 foson ~ Drain-Sourcem 24.7 | ohms|lp=0.5A Tc=+125°C
14 ON Resistance 70 | 10 Ves = 2.5V, Io = 0.1A
Common-Source! _ _ _
15 Ot Forward Transcond. 03 0.75 S |Vos=25V, Io=0.5A, f=1KHz
16 G Common-Source 125
et Input Capacitance
Common-Source Vps =25V, Vas =0
17 D | Cu Reverse Transfer 6.0 20 pF |f=1MHz
'Yq Capacitance
A Common-Source
18 M Coss Output Capacitance 1’ 50
1
Turn-ON
° C |Wen  pelay Time 80
20 t Rise Time 8.0 Vop = 60V
RL = 600 ohms
Turn-OFF nsec | -
21 taotn Delay Time 23 Re = 25 ohms
22 1, Fall Time 24 Ve = 10V
Continuous
23 ? Is Source Current 4 A
0o Peak
24 D lew Source Current® 10
E Source-Drain® B _
25 Vsp Forward Voltage -1.2 V |Ves=0,Ils=-0.14A
Note 1: Pulse test 80uSec, 1% Duty Cycle
Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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A

SEMICONDUC

TOR

VN2410

SWITCHING TIMES TEST CIRCUIT
Voo
TEST WAVEFORMS
RL VGion)
Vin
v
out o
INPUT PULSE
vg O t, <0.5 nSEC 7 i‘_""m"
PULSE WIDTH — 100 nSEC on
Rg |t |-
SAMPLING OSCILLOSCOPE Vob
t, <0.36 nSEC 90%
Rip > TMQ Vout
Cin <2.0pF 0%
~0V

O
OSCILLOSCOPE

TYPICAL PERFORMANCE CHARACTERISTICS (T; = +25°C unless otherwise noted)
DRAIN-SOURCE ON RESISTANCE

ON VOLTAGE CHARACTERISTICS

8.0

7.0

6.0 PULSE TEST

\

80 uSEC
1% DUTY CYCLE
5.0

\

4.0

[

p=05A

3.0

20 \
1.0

Ip=0.1A
)

Vpg — DRAIN-SOURCE VOLTAGE (VOLTS)

[ 1

0 1.0 20

3.0 4.0

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

FORWARD TRANSCONDUCTANCE

—Vs—
ON DRAIN CURRENT

—V§—
GATE-SOURCE VOLTAGE
g ™ e
I 1 1 T
S 60 PULSE TEST  —]]
w 80 uSEC
g 40 1% DUTY CYCLE |
B
& 20
w
= \
2
S 10 = Ip=05A
Q
g 60 Ip=0.1A
2 40
2
S
L 20
I
[7]
2 10
) 2.5 5.0 75 10
Vs — GATE-SOURCE VOLTAGE (VOLTS)
ON DRAIN CURRENT
GATE-SOURE VOLTAGE
16 |
? 14 | l l
> Vpg = 25V
= 1.2 |—PULSE TEST et
= 80 uSEC /
H 1% DUTY CYCLE
= 10
2
o /
z o8
z /
2 o6
=
=] /
! o4
Z 4
8 /
o 02 /
0 1.0 2.0 3.0 4.0

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

_. 900
w
E

w

% 750 — —
& /
3 A

2 600

2

3
2 450

= Vpg = 25V

[

a PULSE TEST

2 300 _
< 80 uSEC

H 1% DUTY CYCLE
9 150

|

&

0 01 02 03 04 05 06

Ip — DRAIN CURRENT (AMPS)

Topaz Semiconductor,

1971 N. Capitol Avenue,

San Jose,

CA 95132-3799,

408/942-9100  TWX: 910-338-0025
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SEMICONDUCTOR

VPO104, VPOIO6
VPOI09

P-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

M Gate Oxide Breakdown, +40V min

B Low Output and Transfer Capacitances

M Extended Safe Operating Area

B Complementary N-Channel Devices Available

APPLICATIONS

B Complementary Voltage and Current Drivers
B Line Drivers

M Pulse Amplifiers

B Solid-State Relays

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-Source Voltage

Continuous Device Dissipation

VPOT04 .ottt i -40V Ta= +25°C Tc=+25°C
VPOT0B oot tieeiee e cie e ia e nannenes -60V TO-92(N3)pkg. 0.30W 1.0W
VPO109 ...t i e -90V Linear Derating Factor
Drain-Gate Voltage (Vgs =0) Ta=+25°C Tc=+25°C
VPOT04 ..ottt ittt -40V TO-92(N3)pkg. 3.0mw/°C 10mw/°C
VPO106 . ..ottt i et e -60V Operating Junction and Storage Temperature
LY 2 =0 0 -90V RANGE . ovveeeeeeeae e _55°Cto + 150°C
Gate-SourceVoltage . ..........oiiiiiiiiianns + 40V Lead Temperature (1/16” from mounting surface
Continuous Drain Current fOr30SEC.) «vvvr ittt i e +260°C
Ta= +25°C Tc= +25°C
TO-92(N3)pkg. -.14A -.26A
Peak Pulsed DrainCurrent ...................... -0.5A
PIN CONFIGURATION PACKAGE DIMENSIONS CHIP CONFIGURATION
TO-92
0.175—0.185
(4.445—4.699)
TO-92 o r
Drain I G

LEADS FIT INTO

ha 0.016-0.019

0.406—0.483)

0.135
(3.43)
MIN
Source

(0.143—1.397)

i | —— U (15.088)
v DIA HOLE (TYP) ﬂ U H v
: 00450055 © = oots—ooss
Gate : l ! 0.085-0.09 ¢ 7 (0.1430.01429_7;“55
-J 2.159—2.413) y (1-143—1.397)
09 0

. ——

-

0.175—0.205
(4.45—5.21)

All dimensions in inches and (millimeters)

I
0.594

S

A Y
_ 00030013
{0.076—0.330)

Dimensions: .0445 x .0460 x .013 inches
Drain is backside contact.

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132:3799 « 408/942-9100 TWX: 910-338-0025
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VPOI104, VPO106

v i
SEMICONDUCTOR VPOI109
ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise specified)
VP0104 VP0106 VP0109
# |PARAMETER MIN | TYP | MAX | MIN [ TYP [ MAX | MIN [ TYP [MAX UNIT CONDITIONS
1 [BVpgs Drain-Source -40 | -60 -60 | -90 -90 | -105 \ Ip=-1.0mA, Vgs =0
Breakdown Voltage
2 -1.0 vDs=-32V |Ta= +125°C
3 -1.0 mA Ds = -4 |
4 Drain-Source -1.0 Vps=-72V_|Vgs=0
5 |lpss Off Leakage -.01 | -10 Vps = -40V
6 Current -01] -10 A Vps=-60V_|Vgs=0
7 -.01 | -10 Vps = -90V
8 Gate-Body +1.0 +1.0 +1.0 uA Vgg= +40V |Vps=0
9 |lges Leakage Current +10 +10 +10 nA Vgg= +20V
10 [Vgs(th) Gate-Source -15 -35 | -15 -35 | -15 -3.5 \ Vps=Vgs, Ip=-1.0mA
Threshold Voltage
11_|rps(on) Drain-Source 10 15 10 15 10 15 ohms |Vgg=-5V, Ip=-0.1A
12 On Resistance 40 | 80 40 | 8.0 4.0 8.0 Vgs=-10V, Ip =-0.5A
13 |Ipon) On Drain Current -0.1 ] -0.2 -0.1| -0.2 -0.1| -0.2 A Vgs=-5V | Vpg=-25V
14 -05 | -1.2 -05] -1.2 -05| -1.2 Vgs=-10V (Note 1)
15 |g¢s Common-Source 150 | 275 150 | 275 150 | 275 mmhos | Vpg=-25V, Ip =-0.5A
Forward Transcond. f=1KHz
16 [Vsp Source-Drain -2.0 -2.0 -2.0 v Isp=-1.0A, Vgg =0
Forward Voltage
17 |ciss Common-Source 60 60 60
Input Capacitance
18 |coss Common-Source 1 30 1 30 1" 30 Vps = -25V
Output Capacitance pF Vgs=0
19 Common-Source f=1MHz
Crss Reverse Transfer 15 8.0 15 8.0 1.5 8.0
Capacitance
20 |ton,  Turn ON Time 8.0 16 8.0 16 8.0 16 nS Vbp =-25V, Vg(on)=-10V
21 ftoff  Turn OFF Time 8.0 15 8.0 15 8.0 15 Rg =519, R =51Q

NOTE 1: Pulse Test, 80uSec, 1% Duty Cycle

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942:9100 TWX: 910-338-0025
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VPO104, VPO106

SEMICONDUCTOR VPOI09
TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)
DRAIN-SOURCE ON RESISTANCE
GATE-SOURCE VOLTAGE ON VOLTAGE CHARACTERISTICS
14 -7.0
’g Ip=-0.5A
£ 12 |- PULSE TEST __ -6.0
e 80uSec @
Ik 1% DUTY CYCLE 3
8 2 Ip=-1.0A
g 10 [ -5.0 \D = —
- [
c 80 — S -40
]
Q =l
5 | - Ip=-0.5A
] 60 N ° U)? 3 0 D
0)? \’TA<IZ5 C g
?fs 4.0 N~ s‘:l‘ 20 Ip=-0.1A
o
I Ta=+25°C 2 \ —
5 20 > _1.0 | PULSE TESTS
@ 80uSec | L
«© 1% D[UTY CYCLE
0 -20 -40 -60 -80 -10 -12 -14 0 -20 -40 -60 -80 -10 -12 -14
Vgs—Gate-Source Voltage—(Volts) Vgs—Gate-Source Voltage—(Volts)
ON DRAIN CURRENT FORWARD TRANSCONDUCTANCE
—Vvs— —VS—
GATE SOURCE VOLTAGE ON DRAIN CURRENT
-1.4 i 350
Vpg =-25V @
_1.3 | PULSE TESTS g a0
@ 80uSec | 3 | —
g 1% DUTY CYCLE % L
< -
3 1.0 ; 250 /,
E K
o o
£ -08 2 200 ,
[&] c
g g /
0
S -0 Ta= +25°C 2 50
z =
: s |/
L 04 / g 100
S 5 Vpsg =-25V
3 Y f=1KHz
02 L 50 PULSE TEST____|
d > 80uSec |
Ta= +125°C 1% DUTY CYCLE
A i | | |
0 -10 -20 -30 -40 -50 -6.0 -7.0 0 -02 -04 -06 -08 -10 -12 -14

Vgs—Gate-Source Voltage—(Volts) |p—Drain Current—(Amps)

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR VP0808, VP1008

P-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION

FEATURES

APPLICATIONS

B Gate Stand-off Voltage, 40V min.
B Low Output and Transfer Capacitances
B N-Channel Complements Available

B Motor Controls
B Logic Interfaces
B Pulse Amplifiers

ABSOLUTE MAXIMUM RATINGS (Tc = +25°C unless otherwise noted)

Drain-Source Voltage

Maximum Power Dissipation

VP1008 .. iiiiiiiiiiiiiiieniiieneennas -100V Te=+100°C T¢ = +25°C
VPOB08B ... ..viiiiiiiiiiiiiiieineiannnns -80V TO-92Pkg. ............ 0.4W 3.0W
Drain-Gate Voltage (Ras = TMQ) TO-237Pkg. ........... 1.0W 4.3W
VP1008 ...ttt -100V Linear Derating Factor
VPOBOB ......cciiiiiiiiiiiiiiiiiinannn,s -80V Junction Junction
Gate-Source Voltage  ..............ccvvvvnnnn +40Vv to Ambient  to Case
Continuous Drain Current (mW/°C) (mW/°C)
Tec=+100°C T¢=+25°C TO-92Pkg. .......c..... 3.0 24
TO-92Pkg. ....vvvvunn. -13A -21A TO-237Pkg. ........... 8.0 34
TO-237Pkg. ....evvnnn. -21A -33A Operating Junction and Storage
Peak Pulsed Drain Current .................. -3.0A Temperature Range ................. -55 to +150°C
Lead Temperature (1/16” from mounting
surfacefor10Sec) ...........ccvviinnnnn. +300°C
PIN CONFIGURATIONS CHIP CONFIGURATION
TO-92 TO-237

SOURCE

DRAIN | |
t :

S G D.TAB

Dimensions: 0.0445 x 0.0460 x 0.013 inches
Drain is backside contact.

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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VP0808, VP1008

SEMICONDUCTOR
ELECTRICAL CHARACTERISTICS (T¢ = +25°C unless otherwise noted)
VP0808 VP1008
# HARACTERISTI T DITI
Cl ACTERISTIC MIN 1 TYP | MAX | MIN | TYP | MAX UNIT TEST CON| ONS
Drain-Source _ _
_1— BVbss Breakdown Voltage -80 -100 \ Ip = -10uA, Ves =0
Gate-Source
2 Vasin -2.0 -45 | -20 -4.5 Vos = Ves
] Threshold Voltage Vv Io = -1.0mA
3 Gate-Body -100 -100 Vas = -30V, Vos =0
— laes nA
| 4] s Leakage Current 100 100 Vas = +30V, Vps = 0
5] 10 Vos = -80V
| 61A|, Drain-Source OFF -500 o | Ves=0 Tc = +125°C
7] T| ™ Leakage Current 10 | M Vos = -100V
B -500 Ves =0 Tc = +125°C
B Clioew ON Drain Current” -1.1 -1.1 A | Vos = -25V, Ves = -10V
Drain-Source™ N . _ _
10 Voson g Voltage -45 | -5.0 -45 | -5.0 Vas = -10V, Ip = -1.0A
|11 ] " Drain-Source™ 45 | 5.0 45 | 50 ohms Vas =-10V
12 osem ON Resistance 8.0 8.0 Io = -1.0A To = +125°C
Common-Source™ - - -
_‘53_ Gts Forward Transcond. 200 | 270 200 | 270 mS Vps = -25V, Ip = -0.5A, f = 1KHz
' Common-Source
_E_ Gs=  |nput Capacitance 60 | 150 60 | 150
D Common-Source Vos = -25V, Vas =0
15| y| Css  Reverse Transfer 80 | 25 80 | 25 pF f=1MHz
- IN Capacitance
A Common-Source
_1_6_ M| €% Output Capacitance 1| 60 | 60
1 Turn-ON
1_7- c taonm Delay Time 10 10
8| [t RiseTime 15 15 Voo = -25V
o] Turn-OFF nsec | R.=45ohms
19 tatotn ) 10 10 Re = 26 ohms
e Delay Time Vaton = ~10V
20 t Fall Time 15 15
A Is Continuous -.21 =21 TO-92 Pkg
2 ? Source Current -33 -33 A | TO237Phg.
Peak
_22_ g lsm  Source Current™ 3.0 3.0
24 E Source-Drainm 1.2 1.2 1=.21A, TO-92 Pkg.
V. =
25 *®  Forward Voltage 1.2 1.2 V. | Ves=07="33A, T0-237 Pkg.
Note 1: Pulse Test 80uSec, 1% Duty Cycle
Topaz Semiconductor, 1971 N. Capitol Avenue,  San Jose, CA 95132-3799,  408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

VP0808, VP1008

SWITCHING TIME TEST CIRCUIT TEST WAVEFORMS
Vob
0
10%
RL Vin
VG(on)
Vout R |=—tdton)
ton | -—
Vv —| tr [
G INPUT PULSE =V —
51 t, < 0.5 nSEC
o PULSE WIDTH — 100 nSEC Vout
Rg Vop —2%%

OSCILLOSCOPE

SAMPLING OSCILLOSCOPE
t, < 0.36 nSEC

Rin> 1MQ

Cin <2.0pF

TYPICAL PERFORMANCE CHARACTERISTICS (T = +25°C unless otherwise specified)
DRAIN-SOURCE ON RESISTANCE

—Vs—
GATE-SOURCE VOLTAGE

| 1p=—1.0A \
PULSE TEST \
| 80 uSEC
1% DUTY CYCLE

L
\\Tc=+ 25°C

\ —

Tg=+25°C

ps(oN) — DRAIN SOURCE ON RESISTANCE (OHMS)

-2 4 —6 -8 -10 -12 -4

Vs — GATE-SOURCE VOLTAGE (VOLTS)

FORWARD TRANSCONDUCTANCE

g

—V§—
ON DRAIN CURRENT

250

/

91s—Forward Transconductance—(mmhos)

o

-02 -04 -06 -08 -10 -12 -14

Ip—Drain Current—(Amps)

ON VOLTAGE CHARACTERISTICS

-7.0
-~ -8.0
2
2
T -50 lp=-1.0A___|
)
H]
S -40 I
K3
14
3 a0 \|D=-0.5A
£
K4
8 20 Ip=-0.1A
A 1 —
>
-1.0 | PULSE TEST!
b U
1% DIJTY CVIOLE

0 -20 -40 -80 -80 -10 -12 -4

Vgs—Gate-Source Voltage—(Volts)

CAPACITANCES
—VS§—
DRAIN-SOURCE VOLTAGE
210
180 Vas=0

f=1MHz

150

120

o\

60

30 \\ c,
N

AR

L] -5 -10 -6 20 -25 -30 -35

CAPACITANCE — (pF)

iss

Vpsg — Drain-Source Voltage — (Volts)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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valooo0

N-CHANNEL ENHANCEMENT-MODE
QUAD D-MOS POWER FET ARRAY

SEMICONDUCTOR

ORDERING INFORMATION

FEATURES APPLICATIONS

B Inherent Current Sharing Capability when Paralleled B High-Speed Pulse Amplifiers

B Simple Straightforward DC Biasing B CMOS Logic to High-Current Interfaces
B Extended Safe Operating Area B High-Speed Switching

B CMOS and TTL Compatible B Line Drivers

B Stepper Motor Drivers

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Drain-SourceVoltage ...............coiieniinnnn 60V Linear Derating Factor
Drain-Gate Voltage (VGs =0) ........ovevereneenrns 60V Ta=+25°C Tc=+25°C .
Gate-Source Voltage . .........oveeenennrnrnnnn. + 40V .Sr,?rfa: P[a)cklage gl 81% mw;,g
Continuous Drain Current gle Device ’ ’ m
Ta=25°C Tc=25°C Operating Junction .
Total Package 29 51 A TemperatureRange .................... -55to +150°C
Single Device 20 36 A Storage TemperatureRange ............. -55to +150°C
Peak Pulsed DrainCurrent ....................... 1.0A Lead Temperature (1/16” from mounting
Continuous Device Dissipation surfacefor30Sec)..........cciviiiiiiiiinnn, +260°C
Ta= +25°C Tc=+25°C
Total Package .64 2.0 w
Single Device .30 1.0 w
SCHEMATIC DIAGRAM PACKAGE DIMENSIONS
14 PIN PLASTIC DIP
TOP VIEW
L]
Dy E: 172] 04 )
,,PJ [qﬁ mpss - -
> E_i_l ﬂ_E > 14 23515969 . -
Gy E'—, I—‘E Ga - - 770(19.558) MAX - = 3":?‘45‘\:(6“

(4.064)
060 (1.524)

NIC 1] NiC “5(2’“ﬁ - [T |
a _L >W:;.;-y- "
@l e ! (L
. 015 (0.381) |
w4 BTN Wi SO
L Lig--

[T S
DzE

©

1400 (10.160)
1102796 060(1520) 023 (5842 - [ -
[2]os 0270 odgiTin o5 cmI %0 6582

All dimensions in inches and (millimeters)

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942-9100 TWX:910-338-0025
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SEMICONDUCTOR 5“ : : :
ELECTRICAL CHARACTERISTICS (Ta= +25°C unless otherwise specified)
# CHARACTERISTIC MIN | TYP | MAX | UNITS TEST CONDITIONS
1 BVpss Drain-Source 60 105 \ Ip = 100uA, Vgs =0
Breakdown Voltage
2 Gate Source 0.8 1.9 25 Vv Vps = Vgs;, Ip=1.0mA
Vgsith)y Threshold Voltage
| 3 Gate-Body .10 | 100 Vgs =10V
4 Iggs Leakage Current 10 500 nA |Vps=0 Ta= +125°C
5 -10 | -100 Vgs =-10V, Vpg =0
6| o Drain-Source OFF .10 10 Vps =60V
E Ipss  Leakage Current uA
7 5 10 500 Vgs=0 Ta=+125°C
8 Drain-Source ON 0.2 1.3 Vgs =5V
Ip(on) A Vps =10V
9 Current (Note 1) 0.5 2.5 Vgs =10V
10 Drain-Source ON 1.50 | Vs =5V, Ip=0.2A
11 Vps(on) Voltage (Note 1) 1.65 \ Vgs =10V, Ip=0.3A
12 7.5 Vgs =5V, Ip =0.2A
Drain-Source
13 Ds(on) ON Resistance 5.5 | ohms |Vgg =10V
14 (Note 1) 7.6 Ip=0.3A Ta=+125°C
Common-Source
15 dfs Forward Transcond 100 400 mmhos | Vpg = 10V, Ip =0.5A
(Note 1) f=1KHz
16 Common-Source 60
o |Ciss Input Capacitance
H Common-Source
17 § Crss Reverse Transfer 5.0 pF Vps =25V, Vgs =0
3 Capacitance f=1MHz
18 Common-Source
Coss Output Capacitance 25
19 ton Turn-ON Time 10 nS | Vpp =15V, Vg(on)10V
20 toff Turn-OFF Time 10 Rg =25Q, R =25Q

Note 1: Pulse Test 80uSec, 1% Duty Cycle

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942-9100 TWX: 910-338-0025
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CMOS/D-MOS ANALOG SWITCHES

SEMICONDUCTOR
PAGE(S)
PRODUCT SELECTOR GUIDE 3-2
PRODUCT SUBSTITUTION GUIDE 3-3
PRODUCT DATA SHEETS 3-4 to 3-33 incl.

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CMOS/D-MOS PRODUCT SELECTOR GUIDE

ANALOG SWITCHES
LOGIC Toson OFF(1) ANALOG | SWITCH
TEMP. LOGIC LEVELS TYP. ISOLATION | RANGE [BANDWIDTH
TYPE NO. | RANGE | PACKAGE | CONFIG. ‘0’ (VOLTS) (OHMS) (dB) (VOLTS) (MH2)
CDG201AK MIL 16-CDIP 4xSPST ON 0.8-2.4 45 66 +10,-10 100
CDG201BJ IND 16-PDIP 4xSPST ON 0.8-2.4 45 66 +10,-10 100
CDG201BK IND 16-CDIP 4xSPST ON 0.8-2.4 45 66 +10,-10 100
CDG201CJ | COMM 16-PDIP 4xSPST ON 0.8-2.4 45 66 +10,-10 100
CDG211CJ | COMM 16-PDIP 4xSPST ON 0.8-24 45 66 +10,-10 100
CDG308AK MIL 16-CDIP 4xSPST OFF 1.0-45 45 62 +10,-10 100
CDG308BJ IND 16-PDIP 4xSPST OFF 1.0-45 45 62 +10,-10 100
CDG308BK IND 16-CDIP 4xSPST OFF 1.0-45 45 62 +10,-10 100
CDG308CJ | COMM 16-PDIP 4xSPST OFF 1.0-45 45 62 +10,-10 100
CDG309AK MIL 16-CDIP 4xSPST ON 1.0-45 45 62 +10,-10 100
CDG309BJ IND 16-CDIP 4xSPST ON 1.0-45 45 62 +10,-10 100
CDG309BK IND 16-CDIP 4xSPST ON 1.0-4.5 45 62 +10,-10 100
CDG309CJ | COMM 16-CDIP 4xSPST ON 1.0-45 45 62 +10,-10 100
CDG2214BJ IND 8-PDIP 1xSPST ON 1.0-45 45 82 +10,-10 250
CDG4308BJ IND 20-PDIP 4xSPST OFF 1.0-45 45 68 +10,-10 100
CDG4309BJ IND 20-PDIP 4xSPST ON 1.0-45 45 68 +10,-10 100
CDG5341AK MIL 14-CDIP DUALT OFF 1.0-45 110 80 +10,-10 50
CDG5341BJ IND 14-PDIP DUALT OFF 1.0-45 110 80 +10,-10 50
CDG5341BK IND 14-CDIP DUALT OFF 1.0-4.5 110 80 +10,-10 50
CDG5341CJ | COMM 14-PDIP DUALT OFF 1.0-4.5 110 80 +10,-10 50
Note 1: R = 50 ohms, f = 10MHz
ANALOG MULTIPLEXERS
LOGIC roson | CROSS(1)(2) | ANALOG | SWITCH
TEMP. LEVELS TYP. TALK RANGE |BANDWIDTH
TYPE NO. | RANGE | PACKAGE CONFIG. (VOLTS) (OHMS) (dB) (VOLTS) (MH2)
CDG4500AK MIL 14-CDIP 4-CHANNEL 1.0-45 40 62 +10,-10 100
CDG4500BJ IND 14-PDIP 4-CHANNEL 1.0-45 40 62 +10,-10 100
CDGA4500BK IND 14-CDIP 4-CHANNEL 1.0-4.5 40 62 +10,-10 100
CDG4500CJ | COMM 14-PDIP 4-CHANNEL 1.0-45 40 62 +10,-10 100
Note 1: R, = 50 ohms, f = 10MHz
Note 2: All Channels, single Channel 80dB
8-BIT DIGITAL CONTROLLED ATTENUATOR
LOGIC ATTENUATION ATTENUATION ANALOG
TYPE NO. LEVELS PACKAGE RANGE STEPS INPUT
(VOLTS) (dB) (dB) (VOLTS)
CDG4469J 1.0-4.5 Special, 16-Pin Ceramic 0to 127.5 05 +9.0.-9.0
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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1 " ANALOG SWITCH
SEMICONDUCTOR SUBSTITUTION GUIDE

TOPAZ

TYPE NO. SOURCE CONFIGURATION PACKAGE TYPE NO.
ADG201ABQ 1 4 x SPST 16-CDIP CDG201BK
ADG201AKN 1 4 x SPST 16-PDIP CDG201CJ
ADG201ATQ 1 4 x SPST 16-CDIP CDG201AK
DG201A Series 6 4 x SPST CDG201 Series
DG201AAK 10 4 x SPST 16-CDIP CDG201AK
DG201ABK 10 4 x SPST 16-CDIP CDG201BK
DG201ACJ 10 4 x SPST 16-PDIP CDG201CJ
DG201ACK 10 4 x SPST 16-CDIP CDG201BK
DG211 6 4 x SPST CDG211CJ
DG211CJ 10 4 x SPST 16-PDIP CDG211CJ
DG271BK 10 4 x SPST 16-CDIP CDG201BK
DG271CJ 10 4 x SPST 16-PDIP CDG201CJ
DG271CK 10 4 x SPST 16-CDIP CDG201BK
DG308AAK 10 4 x SPST 16-CDIP CDG308AK
DG308ABK 10 4 x SPST 16-CDIP CDG308BK
DG308ACJ 10 4 x SPST 16-PDIP CDG308CJ
DG308ACK 10 4 x SPST 16-CDIP CDG308BK
DG309AK 10 4 x SPST 16-CDIP CDG309AK
DG309BK 10 4 x SPST 16-CDIP CDG309BK
DG309CJ 10 4 x SPST 16-PDIP CDG309CJ
DG309CK 10 4 x SPST 16-CDIP CDG309BK
DGP201AAK 10 4 x SPST 16-CDIP CONTACT FACTORY
DGP201ABK 10 4 x SPST 16-CDIP CONTACT FACTORY
DGP201ACJ 10 4 x SPST 16-PDIP CONTACT FACTORY
HT201-2 Series 4 4 x SPST CDG201 Series
HI201-5 Series 4 4 x SPST CDG201 Series
HI201-2 Series 4 4 x SPST CDG201 Series
HI201HS-5 Series 4 4 x SPST CDG201 Series
IH5341 Series 6 2xSPSTDUALT CDG5341 Series
IH5341CPD 4 2xSPSTDUALT 14-PDIP CDG5341CJ
LF11201D 8 4 x SPST 16-CSB CDG201AK
LF13201D 8 4 x SPST 16-CSB CDG201BK
LF13201N 8 4 x SPST 16-PDIP CDG201CJ
MP201DIAP 7 4 x SPST 16-CDIP CDG201AK
MP201DIBP 7 4 x SPST 16-CDIP CDG201BK
MP201DICJ 7 4 x SPST 16-PDIP CDG201CJ
SW-201F Series 9 4 x SPST CDG201 Series
SW-201G Series 9 4 x SPST CDG201 Series

SOURCE

1—Analog Devices 7—Micropower

3—Harris Semiconductor 8—National Semiconductor

4—GE/Intersil 9—Precision Monolithics

6—Maxim 10—Siliconix

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR CDG201

QUAD MONOLITHIC SPST CMOS/D-MOS
ANALOG SWITCH

ORDERING INFORMATION

FEATURES APPLICATIONS

B High OFF Isolation, 66 dB @ 10MHz B Glitch-Free Analog Switches
B Wide Bandwidth Switches, 0.9 x DC @ 100MHz M RF & Video Switches

W Low Channel-to-Channel Crosstalk, -80 dB @ 10MHz B Track and Hold Switches

B TTL Compatible B Sample and Hold Switches
B Industry Standard Pin-Out

DESCRIPTION

The Topaz Semiconductor CDG201 Analog Switch features TTL compatible input logic and wide-band Lateral D-MOS
switches on a single chip. The on-chip reference used for TTL compatibility gives the added advantage of constant logic
switching over a wide range of supply voltages and temperature without a separate power supply. Industry standard
pin-out makes the CDG201 particularly suitable for replacement of existing analog switches and at the same time
upgrading high frequency performance.

NOTE

All devices contain diodes to protect inputs against damage due to high static voltages or electric fields; however, it is
advised that precautions be taken not to exceed the maximum recommended input voltages. All unused inputs must be
connected to an appropriate logic level (Voo or GND).

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
S
[ -0 S1 IN1 E [16] N2
IN1O__D—>_-{ o1[2] [15] 02
0 D1 s1 E [14] s2
r———O 82 V- E E] V+
IN _ -i
2 O——D—D_ oo 6ND [[5] [12] NiC
o Sz sS4 E 11| 83
.N:,CMID_[>__r ’ oe 7] 1] o5
6 0g IN4 E __T_] IN3
05 LOGIC TABLE TOP ViEW
meotd D> |
0D, Logic Switch
ON Logic ‘0'=0.8V
Four SPST Switches per Package 0 og!c -
Switches shown in Logic “1” Input Position 1 OFF Logic ‘1"'= 2.4V

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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CDG201

SEMICONDUCTOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage ................. -20V V- Negative Supply Voltage ........... -8.0 to -15V
V+ Positive Supply Voltage .................. +20V V+ Positive Supply Voltage ........... +8.0 to +15V
Vin Control Input Voltage Range ......... V++0.3V, Vin Control Input Voltage Range  .......... 0 to +5V
V--0.3v Tor Operating Temperature
IL  Continuous Current, any Pin (ASuffix) ...coooviiiiiiiiii, -55 to +125°C
ExceptSorD ..........oiiiiiiiial, 20 mA (BSuUffix) ....ccvvviiiniiininnnn. -25 to +85°C
Is Continuous Current, SorD ............. 30 mA (CSUfiX) v.vvvriiii i 0to +70°C
Is Peak Pulsed Current, S or D,
80usec, 1%, Duty Cycle ................. 90 mA
Ts; Junction Temperature Range ..... -55 to +125°C
Ts Storage Temperature Range ...... -55 to +125°C
Po Power Dissipation (derate at
5.5mW/°C, above +85°C) .............. 500 mW

ELECTRICAL CHARACTERISTICS (T, = +25°C, V-

=-15V, V+ = +15V per channel, unless otherwise noted)

# SYMBOL PARAMETER MIN| TYP| MAX| UNITS TEST CONDITIONS
1 VanaLog Analog Signal Range -10 +10 Vv
2 40 | 80 Vs = -10V
3 rosion Switch ON Resistance 45 | 80 Q Vs = +2.0V Vin=0
4 100 | 160 Vs = +10V
5 Vin S | High Level Input Voltage 2.4
6 Vie I Low Level Input Voltage 0.8 M
; Iin ':' Logic Input Leakage Current gg; 3-1[ HA x:: ; :f54\>l
9 lpoFr) C X 02| 50 Vo =+10V,Vs =-10V | Vin=
0 - Switch OFF Leakage Current 04150 nA Vo = H10V.Vo = 10V |+2.4v
11 - Negative Supply Quiescent Current -0.3|-1.0
12 I+ Positive Supply Quiescent Current 06| 2.0 mA Vin=00r+24
13 ton D | Switch Turn-On Time 400 | 600 See Switching Times
14 torr Y ["Switch Turn-OFF Time 70 [300] "5°° | Test Gircuit
15 Ourr 2 OFF lIsolation, Rejection Ratio 60 | 66 dB f=10 MHz
16 Ccrr M Cross-Coupling Rejection Ratio 80 R. =500
17 Cd Drain-Node Capacitance 0.3 Vo=Vs=0
18 Cs é Source-Node Capacitance 3.0 PF f Z 1M:-Iz Vin =424V
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel unless otherwise noted)
LIMITS AT TEMPERATURE EXTREMES
# SYMBOL PARAMETER MAXIMUM @ Ta = UNITS| TEST CONDITIONS
-55°C | -25°C | +70°C | +85°C | +125°C
1 VanaLoe Analog Signal Range +10 +10 +10 +10 +10 \'
2 80 80 120 120 150 Vs =-10V
3 roston) § | Switch ON Resistance 80 80 120 120 150 Q Vs = +2.0V Vin=0
4 T 160 160 240 240 300 Vs = +10V
5 In A Logic Input 0.1 0.1 1.0 1.0 10 JA Vin = +2.4V
6 T | Leakage Current 0.1 0.1 20 2.0 20 Vi = +15V
7 'D(OFF) é SWitCh OFF 5.0 5.0 100 100 1000 nA VD=+10V, Vs=—10V V|N=
8 Isiorr) Leakage Current 5.0 5.0 100 100 | 1000 Vs=+10V, Vp=-10V| +2.4V
9 - Suppl -1.0 -1.0 -1.0 -1.0 -1.0
10 1+ Qu'i)é)sgent Currents 20 2.0 20 20 20 mA | Vin=0or +2.4V

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose,

CA95132-3799, 408/942-9100 TWX: 910-338-0025
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CDG201

EMICONDLJC‘ TOR

TYPICAL PERFORMANCE CHARACTERISTICS (T. = +25°C, per channel, unless otherwise specified)
SWITCHING TIMES TEST CIRCUIT TEST WAVEFORMS

+15V v _\ /_
LOGIC INPUT 50%
SWITCH
gl ptived trisE < 6 nSEC
swichg | 172 | teaLL <4 nSEC
INPUT P

+3V

(Vg) SWITCH INPUT

LOGIC
INPUT
Vo - L '
0 09
SWITCH OUTPUT
—15v 0 em—
SWITCH ILLUSTRATED IN LOGIC "1,
SWITCH OFF, POSITION —>| |<—ton o
R
Vo= .t
RL * rDS(on)
SWITCHING TIMES SWITCHING TIMES
—VS— —VS—
SUPPLY VOLTAGES AMBIENT TEMPERATURE
800 800 —T T
V-, V4 = 16V
700 — Vvg=3v 700 [— R =502
— R =500 Cy = 12pF
Q — = o — =
2 600 CL=12pF é 600 [— vg=3v
£ -
T 500 = 500 "
w 1,
E ton | | z fon |_—+—"
£ 400 e 5 400
g z -
5 I
I 300 S 300
o =
£ 5
g 200 3 200
100 toff 100 toff
o 0
5 +75 +10 £125 15 50 —25 0 +25 +50 +75 +100 +125 +150
V-, V+ — SUPPLY VOLTAGES (VOLTS) T — AMBIENT TEMPERATURE (°C)
LOGIC THRESHOLD SUPPLY CURRENTS
—VS— —VS—
SUPPLY VOLTAGES AMBIENT TEMPERATURE
2.2 0.7
g 2.1 06 ~—
g, 2 / g 05 —
a e T~
3 -~ z ~
E 19 z 04
w
2
F 18 > 03 B
Q a N~
8 3 B
S 7 @ 02
|
2 V-, V+ = £16V
> 1.6 01—y, = +2.4V
IN = *2
15 o1 |
18 +9 10 11 12 #13 14 15 50 -25 0 +25 +50 +75 +100 +125
V-, V+ — SUPPLY VOLTAGES (VOLTS) Tp — AMBIENT TEMPERATURE (°C)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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CDG201

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C, per channel, unless otherwise specified)
SWITCH-OFF ISOLATION REJECTION RATIO INSERTION LOSS
—VS— —VS—
FREQUENCY FREQUENCY
g 100 0 T T
2 b . Ry = 1KQ N
= N
: 80 N B ol v- vi=215V
2 Ay ; Vs =0.1VRys
=
a7 » g 3
= N -
= NG z
z ©0 N c 4
o \ -
> u Ry =500
5 50 2 s L = 5%
3 N = N
w 40 = 6
& V-, V+ = £15V
| 30 —R =500 7
o
£ L [ [l .
o
1 2 5 10 20 50 100 12 5 10 20 50 100
f- FREQUENCY (MHz) f— FREQUENCY (MH2)
SWITCH ON RESISTANCE SWITCH-ON RESISTANCE
—VS— —VS—
ANALOG VOLTAGE SUPPLY VOLTAGES
_ 200 7 200
: z
Z s S 175
Y V-, V+ = +15V / 3 Ry =500
S 150 —pg -5on 2 150 Vg=0.1Vpys
= // 5 f=1KHz
2 125 2
2 Ta=+125°C/f @ 12
-3
100 | 2 - o
3 Tp=+85°C_ 7, 5 0 S i
S N/ / 3 I~ Tp =+85°C
g AV E 75 .
g 50 51 50 ™~ e~
I—z~ Tp=+25°C z Ta=+25°C
8 2 } S 2
2 | 8
8 0
~10 -850 o +5.0 +10 5.0 +7.5 +10 £125 +15
Vs — SOURCE VOLTAGE (VOLTS) V-, V+ — SUPPLY VOLTAGE (VOLTS)
SWITCH-ON RESISTANCE TOTAL HARMONIC DISTORTION
—VS— —VS—
FREQUENCY FREQUENCY
- 08
g % LA
£ L g V-, V4 = £15V
S 70 > < o7
u V-, V4= £8V 1 =z
2 60 2 os
L o
% 50 . »= “ g 05 R =509, Vg = 1Vgus
o - Vh=2 ot a
2 40 o 04
g w g os
: § R =502, Vg =0. v'RMs
| 20 r 02
= Ry =500 2 | |
=] = -
8" °l’vl““ﬁ § *"[[hu- 1K@ Vs~ Waws
= 0 T T
" 5 10 20 50 100 1 4 10 40
f— FREQUENCY (MHz) f— FREQUENCY (MHz)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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- =« -' CDG211
SEMICONDUCTOR

QUAD MONOLITHIC SPST CMOS/D-MOS
ANALOG SWITCH

ORDERING INFORMATION

FEATURES APPLICATIONS
B High OFF Isolation, 66 dB @ 10MHz M Glitch-Free Analog Switches
B Wide Bandwidth Switches, 0.9 x DC M RF & Video Switches
@ 100MHz M Track and Hold Switches
M Low Channel-to-Channel Cross Talk, M Sample and Hold Switches
-80 dB @ 10MHz

M TTL Compatible
M Low ‘OFF Leakage
M Industry Standard Pin-Out

DESCRIPTION

The Topaz Semiconductor CDG211 low cost Analog Switch features TTL compatible input logic and wide-band Lateral
D-MOS switches on a single chip. The on-chip reference used for TTL compatibility gives the added advantage of
constant logic switching over a wide range of supply voltages and temperature without a separate power supply. Indus-
try standard pin-out makes the CDG211 particularly suitable for replacement of existing analog switches and at the
same time upgrading high frequency performance.

NOTE

All devices contain diodes to protect inputs against damage due to high static voltages or electric fields; however it is
advised that precautions be taken not to exceed the maximum recommended input voltages. All unused inputs must be
connected to an appropriate logic voltage level (Voo or GND).

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
ET° $1 w [ ~ 16] IN2
motd D> = B
LoD
1 s1[3] 1a] s2
E—-O S2 v- E E v+
IN o——ci H >___
2 ! { 00, ND 5] [2] nic
r“'oss SAE mE
INSO‘ 4 ) I> - Da| 7 10| D3
L IN& | 8 9 | IN3
-0 D3
0S4 LOGIC TABLE TOP VIEW
motd D>y
0Dy Logic Switch
. 0 ON Logic ‘0'=0.8V
Four SPST Switches per Package =
Switches shown in Logic “1” Input Position 1 OFF Logic 1'=2.4V

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage ................. -20V V- Negative Supply Voltage ........... -8.0 to -15V
V+ Positive Supply Voltage .................. +20V V+ Positive Supply Voltage ........... +8.0 to +15V
Vin Control Input Voltage Range ......... V++0.3V, Vin Control Input Voltage Range  .......... 0to +5V
V--0.3V Vs Analog Switch Voltage Range ...... -10 to +10V
I Continuous Current, any Pin Tor Operating Temperature (C Suffix) . 0to +70°C
ExceptSorD .............coiiiiial, 30 mA
Is Continuous Current, SorD ............. 30 mA
Is Peak Pulsed Current, S or D,
80usec, 1%, Duty Cycle ................. 90 mA
Ts Storage Temperature Range ...... -55 to +125°C
Po Power Dissipation (derate at
5.5mW/°C, above +70°C) .............. 500 mW
ELECTRICAL CHARACTERISTICS (T, = +25°C, V- = 15V, V+ = +15V unless otherwise noted)
# SYMBOL PARAMETER MIN| TYP[MAX] UNITS TEST CONDITIONS
1 VanaLoa Analog Signal Range -10 +10 \'/
2 40 | 80 Vs =-10V
3 rosion) Switch ON Resistance 45 | 80 Q Vs = +2.0V Vin=0
4 S 100 [ 160 Vs = +10V
5 T Vi High Level Input Voltage 2.4 v
6 # Vi Low Level Input Voltage 0.8
7 . 0.01]| 0.1 Vin = +2.4V
|
3 (l: N Logic Input Leakage Current 0.02] 01 MA Viu = 715V
9 loorm . 02| 50 Vo =+10V, Vs =-10V | Vin=
10 Isiorm Switch OFF Leakage Current 04150 ™  [Ve=r0VVo-iov |+24v
11 |- Negative Supply Quiescent Current -0.3| -1.0 _
12 I+ Positive Supply Quiescent Current 0.6 | 20 mA Vin=0or +24v
13 D ton Switch Turn-On Time 400 | 600 nSec See Switching Times
14| Y torr Switch Turn-OFF Time 70 | 300 Test Circuit
15 2 Oirr OFF Isolation, Rejection Ratio 60 | 66 dB f=10 MHz
% | m Conn Cross-Coupling Rejection Ratio 80 R =50Q
17 ] Cd Drain-Node Capacitance 0.3 Vb=Vs=0 _
18| C Cs Source-Node Capacitance 3.0 PF f=1MHz Vin = +2.4V

Topaz Semiconductor,

1971 N. Capitol Avenue, San Jose,

CA 95132-3799,  408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG211

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C, per channel, unless otherwise specified)

SWITCHING TIMES TEST CIRCUIT

+15V

(vg)
SWITCH o, T s |
INPUT
+3V
LOGIC
INPUT
—-15v
SWITCH ILLUSTRATED IN LOGIC "1”,
SWITCH OFF, POSITION
SWITCHING TIMES
—VS—
SUPPLY VOLTAGES
800
700 p}— Vg =3V
_ Ry =508
O 600 —cy = 12pF
7}
£
1 500
g ton |l
= 400 e
Q
2
I 300
£
g 200
100 toff
—
0
5 +7.5 +10 +12.5 +15
V-, V4 — SUPPLY VOLTAGES (VOLTS)
LOGIC THRESHOLD
—VS—
SUPPLY VOLTAGES
22
2 21
]
2 2
9 L~
o
5 19
w
o
X
= 18
Q
8
a2 17
1
£
> 16
1.5
+8 39 10 #1171 #1213 14 15

V-, V+ — SUPPLY VOLTAGES (VOLTS)

SWITCH
OUTPUT

TEST WAVEFORMS

LOGIC INPUT S

tRisg < 6 nSEC
teaLL <4 nSEC

{Vg) SWITCH INPUT

SWITCH OUTPUT

| — SUPPLY CURRENT (mA)

3.ov

 f

V) =t

0.9

—

ton torF—>

R
Vq = ———
" RL*DSton)

SWITCHING TIMES
—VS—

AMBIENT TEMPERATURE
800

| ! [
V-, V4 = 216V
700 |— R =500
Cp = 12pF
600 — vg=3v

500

ol —

400

SWITCHING TIME (nSEC)

tott

]
-50 -25 0 +25 +50 +75 +100 +125
Ta — AMBIENT TEMPERATURE e

SUPPLY CURRENTS
—VS—
AMBIENT TEMPERATURE

’\\

0.6 ~

0.7

I~

0.5 ‘\

0.4

0.3

0.2

V-, V4 = £16V
01—y = +2.4v

| |

-50 -25 0 4256 +50 +75 +100 +125
Ta — AMBIENT TEMPERATURE (°c)

Topaz Semiconductor, 1971 N. Capitol Avenue,

San Jose,

CA 95132-3799,

408/942-9100 TWX: 910-338-0025
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CDG211

SEMICONDUCTOR
TYPICAL PERFORMANCE CHARACTERISTICS (7. = +25°C, per channel, unless otherwise specified)
SWITCH-OFF ISOLATION REJECTION RATIO INSERTION LOSS
—VS— —VS—
FREQUENCY FREQUENCY
@ 100 [ T T
g 20 Pae N T R = 1KQ ™
g o — Nt ] St
S 2 r g ,
i N 3
w 2
Z e \‘ 2
8 N & R
% s g s L = 500
§ \~... -I hﬂ
b 40 = 6
& V-, V4 = £15V
L L1 ’
o«
3
5 ¥ 5 10 20 50 100 M — 5 10 20 50 100
f- FREQUENCY (MHz) f — FREQUENCY (MHz)
SWITCH ON RESISTANCE SWITCH-ON RESISTANCE
—VS— —VS—
ANALOG VOLTAGE SUPPLY VOLTAGES
g 160 g 70
S 10 3 eo
§ o™ T Y
= = T~
2 100 2 \\\~
c & a0
z 80 2
& 8
Ew — g§® L =502
al " 5]; 20 |— Vg = 0.1VRms
N f= 1KHz
g 20 g 10
3 2
T oo 0
-10 ~5.0 [1] +5.0 +10 . ) +71.5 +10 £125 *15
Vg — SOURCE VOLTAGE (VOLTS) V-, V+ — SUPPLY VOLTAGES (VOLTS)
SWITCH-ON RESISTANCE TOTAL HARMONIC DISTORTION
—~VS— ) —VS—
FREQUENCY FREQUENCY
g % T Tl
g 7 L ?I' 07 V-, V+ = £15V
8 V-, V4= 8V L1 2
Z 60 g 0.6
g 50 b § 0.5 R, =502, Vg = Vs
u V-, V4 = 215V L1 2 N
Z a0 o 04 H
s z
= 30 g 0.3 -
H z Ry =502, Vs =0.3Vgyg
1 20 5 02 H
g [ nowe 2 il
g To[—VveroNvwe § 01 A= Ve~ Vaws
e [ 1] " =ttt
1 2 5 10 20 50 100 1 4 10 40
f — FREQUENCY (MHz) f — FREQUENCY (MHz)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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" __ CDG308, CDG309
SEmMIcONDUCTOR  ©DG4308,CDG4309

QUAD MONOLITHIC SPST CMOS/D-MOS
ANALOG SWITCHES

ORDERING INFORMATION

FEATURES APPLICATIONS
B High Off Isolation, 68dB @ 10MHz B Glitch-Free Analog Switches
B Low Insertion Loss, 0.9 x DC @ 100MHz B RF & Video Switches
MW Low Channel-to-Channel Cross Talk, -80dB B Track and Hold Switches
@ 10MHz B Sample and Hold Switches
B CMOS Compatible Inputs
B Low ‘OFF’ Leakage
W Industry Standard Pin-Out, CDG308/309

DESCRIPTION

Topaz Semiconductor CMOS/D-MOS Analog Switches feature high-speed, low-power CMOS input logic and level
translation circuitry and high-speed, low capacitance Lateral D-MOS switches. CMOS and Lateral D-MOS circuitry are
fabricated together on a single silicon chip. The CDG4308 and CDG4309 use the same die as CDG308 and CDG309;
the extra isolating pin between switch input and output increases isolation by 6 dB.

All devices contain diodes to protect inputs against damage due to high static voltages or electric fields; however, it
is advised that precautions be taken not to exceed the maximum recommended input voltages. All unused inputs
must be connected to an appropriate logic voltage level (either Vpp or GND).

FUNCTIONAL BLOCK DIAGRAMS PIN CONFIGURATIONS
CDG308 CDG309
1O 84 E——-O S
motd D> | motd D> |
O D1 O Dy
O S2 c—-O Sz
N2 m-oD_D-_E |Nzo--cD-{>--L
oD, oDy
O S3 r-o Sa TOP VIEW TOP VIEW
MD%>£ meord D> | CDG308 CDG4308
roPs [oPs CDG309 CDG4309
O S4 r-o Sa
Moo D> - z motD>7 | LOGIC TABLE
o o Logic | CDG308 | CDG309
CDG4308 | CDG4309
Four SPST Switches per Package OFE ON
Switches Shown in Logic “1” Input Position 1 ON OFF

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG308, CDG309

CDG4308, CDG4309
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage ................. -20V V- Negative Supply Voltage ........... -8.0 to -15V
V+ Positive Supply Voltage .................. +20V V+ Positive Supply Voltage ........... +8.0 to +15V
Vin Control Input Voltage Range ......... V++0.3V, Vin Control Input Voltage Range .......... 0 to +5V
V--0.3V Vs Analog Switch Voltage Range ...... -10 to +10V
I.  Continuous Current, any Pin Tor Operating Temperature
ExceptSorD ..., 20 mA (ASuffix) ...coviiiiiiiiii... -55 to +125°C
Is Continuous Current, SorD ............. 30 mA (BSuffix) ...coovviiiiiiiiiia. -25 to +85°C
Is Peak Pulsed Current, S or D, (CSuffix) «.ovvvviiiiiiiiiiniien, 0 to +70°C
80usec, 1%, Duty Cycle ................ 180 mA
Ty Junction Temperature Range ..... -55 to +125°C
Ts Storage Temperature Range ...... -55 to +125°C
Po Power Dissipation (derate at
12mW/°C, above +85°C) .............. 500 mW

ELECTRICAL CHARACTERISTICS (v-

= -15V, V+ = +15V per channel unless otherwise noted, Ta = +25°C)

# SYMBOL PARAMETER MIN| TYP|MAX| UNITS TEST CONDITIONS
1 Vanaoe | Analog Signal Range -10 +10 Vv
| 2| 40 | 80 Vs =-10V
3 Ipsion Switch ON Resistance 45 | 80 | ohms | Vs=+2.0V
4] 100 | 160 Vs = +10V
__5_ .?. Vin High Level Input Voltage 45| 34 v
| 6] A [V Low Level Input Voltage 1.0
_..g_ .:- Iin Logic Input Leakage Current 88; 81 LA z:: ; :?5(3/
9 € [loem - 0.2 | 5.0 Vp = +10V, Vs =-10V | CDG309/4309
E st Switch OFF Leakage Current 04150 nA Vs = +10V, Vo = —10V Vi = 5.0V
|11 ] I- Neg. Supply Quiescent Current -0.1]|-0.5 A CDG308/4308
12 I+ Pos. Supply Quiescent Current 01]05] “ Vin = 1.0V
13 ton Switch Turn-On Time 140 | 250 Vin = 1.0V CDG308, CDG4308
(14| D [t Switch Turn-Off Time 80 [ 220 | "% | viu = 5.0V CDG309, CDG4309
| 15 | I‘ Ourr Off Isolation CDG308/309 60 | 62 dB f = 10MHz
116 | A Rejection Ratio CDG4308/4309 | 66 | 68 R. =50Q
17 | M |Cerr Cross-Coupling Rejection Ratio 80 dB f = 10MHz, R = 50Q
(18] 1 [co Drain-Node Capacitance 03 Vin = 1.0V CDG308, CDG4308
19| C Cs Source-Node Capacitance 3.0 pF Vin = 5.0V, CDG309, CDG4309
Vp=Vs=0, f=1MHz

ELECTRICAL CHARACTERISTICS (v-
LIMITS AT TEMPERATURE EXTREMES

=-15V, V+ = +15V, per channel)

# SYMBOL PARAMETER MAXIMUM @ Ta = UNITS | TEST CONDITIONS
-55°C | -25°C [+70°C | +856°C | +125°C
1 VanaLog Analog Signal Range +10 +10 +10 +10 +10 Vv
2 80 80 120 120 150 Vs = -10V
3 roston) Switch On Resistance 80 80 120 120 150 ohms | Vs =+2.0V
a3 160 | 160 | 240 | 240 | 300 Vs = 10V
5 A In Logic Input 0.1 0.1 1.0 1.0 10 uA Vin = +5.0V
6| T Leakage Current 0.1 0.1 2.0 2.0 20 Vin = +15V
7 1 Iporm Switch OFF 5.0 5.0 100 100 1000 Vp= +10V, Vs = -10V
8 | C [lsorm Leakage Current 5.0 5.0 100 100 | 1000 | ™ [Ves +10V, Vp = -10V
9 I- Supply -0.5 -0.5 -20 -20 -100
10 I+ Quiescent Currents 05 05 20 20 00 1 “A

TOPAZ SEMICONDUCTOR * 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942:9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG308, CDG309
CDG4308, CDG4309

V+

CMOS CIRCUITRY DMOS SWITCH

SWITCHING TIMES TEST CIRCUIT

+15V

SWITCH SWITCH
INPUT OUTPUT

+3V O- /: —+ 00— o
1
: 1
CL=
LoaicS ] D RL= I“PF

INPUT 1KQ

-15V

OFF ISOLATION TEST CIRCUIT

.|H%

KROHN-
HITE

240D
(or equivalent)

OFF-ISOLATION

TEST CIRCUIT

FUNCTIONAL DIAGRAM (1 of 4 channels)

= C=0.22uF /| 10uF

- LOGIC 1= +5V
PHILIPS A
SCOPE B
PM3214

(or equivalent)

O)

V-
Tec

CHANNEL-TO-CHANNEL CROSSTALK

Switch Contacts:

Switches are bi-directional (Analog Input can be to Source
or Drain). However, for optimum performance in Video Ap-
plications, connect Input to Source and Output to Drain.

SWITCHING TIMES
SUPPLY VOLTAGES
300 T
Ta= +25°C

] -

£ 20

w

5

© ton

z

& 100

H

)

! *10 =15
SUPPLY VOLTAGES (Volts)

5 OFF ISOLATION REJECTION RATIO

° —VS—

| FREQUENCY

2 60

g B

§ 55—

= o~

i . \\ \\(,L‘

e V-V+ = =15V T

o i P—

S 45 RL =500 \\ ~
= CDG308/309 1
2 40

w Ta=+25°C

S 35

n‘I: 20 30 40 50 60 70 80 90 100
o f—Frequency—(MHz)

S

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 » 408/942-9100 TWX: 910-338-0025
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CDG308, CDG309
SEMICONDUCTOR CDG4308, CDG4309

SWITCH ON RESISTANCE
—VS—
ANALOG VOLTAGE
140 T
V-V+ = x15V
Ry =509 > SWITCH ON RESISTANCE
B 120}-Ta= +25°C —VS—
g 120r-7A £ SUPPLY VOLTAGES
g S 65
<X |
1 100 @
I g RL =500
H g 60 g'= 100mVrms-|
8 17 f=1KHz
@ go H |
£ w .
Z 6 5 T Ta=+2C
< g 50
s E
£ - 2
VI) 40/ le 45
= S =50 +6.0 +8.0 +10 *12 *15
3 @
g’ 20 o V-,V + —Supply Voitages—(Volts)
°
-10 5.0 +5.0 +10
Vg—Source Voltage—(Volts)
SWITCH ON RESISTANCE —VS— FREQUENCY
V4
HP
TRACKING
GENERATOR
(or equivalent)|
LOGIC 1= +5V
HP.
SPECTRUM
ANALYSER
(or equivalent) = G =0.224F [ 104F
V-
N Te
ON-RESISTANCE 20MHz to 100MHz
SWITCH ON RESISTANCE SWITCH ON RESISTANCE
P —VS— —VS—
E FREQUENCY SUPPLY VOLTAGES & FREQUENCY
OT 65 S 55
o —
g |v-v+==x80v Iy 1 s V-Vt =210V
e —
% 60 VoV + =10V e
& |v-ve=sxrv /// 2 45 RL =508
£ | 3| Vanaiog=100mVims Ta= +25°C
G 55 V-V+ = %15V z
$ O | Vo =at2v
z R =502 s
(IIJ Vanalog = 100mVrms Ta= +25°C 3
1 s0 @ .30
€7 20 40 60 80 100 20 40 60 80 100
g F—Frequency—(MH2) f—Frequency—(MHz)

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG308,

CDG309
CDG4308, CDG4309

DISTORTION —VS— FREQUENCY

HP
GENERATOR
(or equivalent)

LOGIC 1= +5V

HP
SPECTRUM
ANALYSER

(or equivalent)| =

C =0.22uF I/ 10uF

V-
- Tec
HARMONIC DISTORTION ~ 10MHz-40MHz
DISTORTION
ANALOG INPUT VOLTAGE
100 .
5| V-=—15v.v+=115V |
- f=10KHz, RL=502  Ta= +25°C
g 2 /l
T 10
g rota”“a"“y
£ 03
S —
2 04 e
2 005 c: "]
ol =
03 10 30 5.0

Vanalog—Analog Input—(Vrms)

POWER SUPPLY REJECTION RATIO
POWER SUPPLY DECOUPLING CIRCUIT

M

1Ke

.22ud_
L

By inserting 1K ohm resistors in series with V+ and V-
power supply lines and decoupling both pins at the device
socket, it is possible to improve power supply rejection
ratios of a video switch by 50dB at frequencies of 20MHz
and higher.

PSRR—Power Supply Rejection Ratio—(dB)

90 T T
80 -PSRR, + PSRR with Decoupling
" \\\
60 I S~._PSRR
T~
0 Vo= 15\II,V+ =+15V \\{/ojecoupllng
+PSRR
Vi = 4.0V -f-|
40 MOD I P \
coeao?n Ta= +25°C
1
0.1 0.2 05. 1.0 2 5 10.0

TOTAL HARMONIC DISTORTION
—VS—
FREQUENCY

V-V + = 15V, Vanalog =

- V-,V+ = + 15V Vanalog = 1.0Vrms

V-,V + = =10V, Vanalog = 1.0Vrms

.3Vrms’

Ta= +25°C

Total Harmonic Distortion—(%)
3
8

20
f—Frequency—(MHz)

40

POWER SUPPLY REJECTION RATIO
VS.

FREQUENCY

f—Frequency—(MHz)

20

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 » 408/942-9100 TWX: 910-338-0025

3-16



SEMICONDUCTOR

CDG308, CDG309
CDG4308, CDG4309

APPLICATIONS

Features very low distortion for low frequency and large
signal applications.

s 5, N
i
C1 :_Tt I
Ry : V) =
ANALOG IN |
: —( ANALOG OUT
— Rs
; =
| oa
e !
R 3 C
L .V

LOGIC INVERTER

Rq

MM

ANALOG IN ]

ANALOG OUT

-

LOW DISTORTION, RAIL-TO-RAIL ANALOG SWITCH

VERY LOW DISTORTION CIRCUIT FOR
LOW FREQUENCY AND LARGE SIGNAL APPLICATIONS

This circuit provides very low distortion ( < 0.1%) and
high off isolation ( > 90dB) at signal levels equal to the
supply voitage. The signal passes through a T switch con-
figuration and at the same time is modulating the power
supply. This modulation maintains a constant on
resistance rpg(on) which in turn reduces the distortion. R5
is for bypassing 2he power supply and has a typical value
of 1K ohm, R4 should be a value that can be accom-
modated by the signal source as load, R3 is only necessary
at loads lower than 100 ohms and should be selected dur-
ing the initial design of the circuit, C1 has to be large
enough for the lowest signal to pass and C2 will have to
bypass all signals. R1 and R2 set up the one logic level for
the control input and should be set to 5 volts.

@

This circuit provides logic inversion with two resistors and
one switch. It does not require additional logic parts. The
resistors divide the supply voltage down to a 5 volt level
when high and are switched to a low level via the switch.
This configuration allows a single pole, single throw
switch to be changed into a single pole, double throw
switch.

TOPAZ SEMICONDUCTOR ¢ 1971 N. Capitol Ave., San Jose, CA 95132-3799 « 408/942.9100 TWX: 910-338-0025
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CDG2214

SEMICONDUCTOR

@
HIGH SPEED ANALOG SWITCH

FEATURES DESCRIPTION

H Ultra High OFF Isolation, > 40 dB @ 100MHz Topaz Semiconductor CMOS/D-MOS Analog Switches
and > 25 dB @ 200 MHz feature high-speed, low-power CMOS input logic and

M High Speed Switching, ton 40 NS and to 20 NS level translation circuitry and high speed, low capacitance

Bl CMOS Compatible Inputs Lateral D-MOS switches. CMOS and Lateral D-MOS

B Low ON Resistance, <50Q circuitry are fabricated together on a single silicon chip.

W Wide Bandwidth, -3 dB @ 250MHz All devices contain diodes to protect inputs against

damage due to high static voltages or electric fields;
APPLICA'TIONS. however, it is advised that precautions be taken not to
| RF & Video Switches o exceed the maximum recommended input voltages. All
B High Frequency Data Acquisition unused inputs must be connected to an appropriate logic
W High Frequency Multiplexers level (either Voo or GND).
ORDERING INFORMATION

Contact factory for Ordering Information.

FUNCTIONAL DlAGRAM{,.,; PIN CONFIGURATION
LOGIC IN | J
10 LOGICIN |1 8] v+
| | GND 2] 7] p-ouT
|
IN-S ‘ D-OUT IN-S 3] 6] N/C
3 7 GND [4] 5] v—
One SPST Switch per Package. TOP VIEW
Switch shown in Logic “1” Inp'ut Position.
Logic ‘0’ = 1.0V
Logic ‘1’ = 4.5V

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799,  408/942-9100 TWX: 910-338-0025
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CDG2214

SEMICONDUCTOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage ................. -20V V- Negative Supply Voltage ............ -5 to -15V
V+ Positive Supply Voltage .................. +20V V+ Positive Supply Voltage ............. +5 to +15V
Vin Control Input Voltage Range ......... V++0.3V, Vin Control Input Voltage Range  .......... 0to +5V
V--0.3V Tor Operating Temperature (B Suffix) ........ -25 to
I Continuous Current, any Pin +85°C
ExceptSorD .........cciiiiiiiiiiinn., 20 mA
Is Continuous Current, SorD ............. 40 mA ,
Is Peak Pulsed Current, S or D, &
80usec, 1%, Duty Cycle ................ 100 mA
Ty Junction Temperature Range ..... -55 to +125°C
Ts Storage Temperature Range ...... -55 to +125°C
Po Power Dissipation (derate at
12mW/°C, above +85°C) .............. 500 mW
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V unless otherwise noted, Ta = +25°C)
# | SYMBOL PARAMETER MIN] TYP]MAX] UNITS TEST CONDITIONS
1 VanaLoa Analog Signal Range -10 +10 vV
2 45 | 80 Vs =-10V
3 Tosion Switch ON Resistance 50 | 80 Q Vs = +2.0V
4 s 130 | 160 Vs = +10V
5 Vin T |_High Level Input Voltage 45| 34 v
6 Vi A Low Level Input Voltage 1.0
7 T . 0.01] 0.1 Vin = +5.0V
8 In é Logic Input Leakage Current 0.02] 0.1 HA Vi = 715V
9 loorm . 02| 5.0 Vp =+10V, Vs = —10, Vin =5V
m rp— Switch OFF Leakage Current 021 50 nA Vs = 110V, Vo = —10. Ve = 5V
" I- Negative Supply Quiescent Current -8.0 B B
12 I+ Positive Supply Quiescent Current 8.0 mA Vin=0orV+
13 ton D Switch Turn-On Time 40 | 60 nsec‘ Vin = 5.0V, RL = 50Q
14 torr Yy | Switch Turn-OFF Time 20 | 40 CL=12pF
15 N . _— . 37 | 40 A f =100 MHz
FF Isol =
o Oirr A OFF Isolation Rejection Ratio 25| 25 dB R. =50Q =200 MHz
17 I nln Insertion Loss 78| 13 dB RL = 50Q, f = 200 MHz
18 Cd Drain-Node Capacitance 0.3 : Vo =0 _ _
19 Ce c Source-Node Capacitance 3.0 PF Veco| f7'MHzVw=0
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA95132-3799, 408/942-9100 TWX: 910-338-0025
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=2l A\ 7£ CDG2214
SEMICONDUCTOR

ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel unless otherwise noted)
LIMITS AT TEMPERATURE EXTREMES

# SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
Ta=-25°C | Ta=+85°C
1 VanaLoG Analog Signal Range +10 +10 Vv
2 80 120 Vs = -10V
3 rpsion) s Switch On Resistance 80 120 Q Vs = +2.0V
4 T 160 240 Vs = +10V
5 A . 0.1 1.0 Vin = +5.0V
5 Iin T Logic Input Leakage Current 01 20 HA Vi = 15V
7 I | 5.0 200 Vp=+10V, Vs=-10V, Vin=5V
i F ki
B — C | Switch OFF Leakage Current 50 200 nA Vo=+10V, Voo 10V, V=5V
9 I- Negative Supply Quiescent Current -8.0 -10
Vin=0orV+
10 I+ Positive Supply Quiescent Current 8.0 10 mA N or

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

SWITCHING TIMES TEST CIRCUIT TEST WAVEFORMS
+15V 5.0v '_
SwiTeH (SJVL\:!TTP%P_:_ LOGIC INPUT S 50%
INPUT O /‘/A tRISE <6 nSEC
+3V ' traLL <4 nSEC
| 0 == -
|
SWITCH INPUT
LOGIC
INPUT O~ ) I
VO = |
0 0.9
J, SWITCH OUTPUT
1BV 0 —
SWITCH ILLUSTRATED IN LOGIC “1”,
SWITCH OFF, POSITION —>| |<—ton opF—>| [
TEST RESULTS

LOGIC INSPTJ: WT\ \\

1
<«—— t=50 nSEC/DIV. +—>»

Vo P [
SWITCH OUTPUT / 1

olz_____, i

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG2214

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C unless otherwise specified)

SWITCHING ON RESISTANCE

—VS—
SUPPLY VOLTAGES
140
120 R =500
v = +0.3V
100 ANALOG

77

"DS(on)~ SWITCH ON RESISTANCE — (OHMS)

\
TA=+25°C | —T——f_|_
40
20
0
5 +7.5 +10 +12.5 +15
V—, V+ — SUPPLY VOLTAGES — (VOLTS)
INSERTION LOSS
—VS—
FREQUENCY
0 1 LIPUSUAL
V+ = +15V
V—=-15V
R =50Q
o 4
2
|
é
< 8
g
E \
£ 12
4 \
2
|
= 16
20
10 20 50 100 200 500 1000

f— FREQUENCY — (MHz)

SWITCHING ON RESISTANCE
—VS—
ANALOG VOLTAGE
140

120

V—, V+=1$15V
R =500
100

\\\\

80 /
60 [—T, =+85°C
AI | /

—

40 Tp = +25°C

20

"DS(on) — SWITCH ON RESISTANCE — (OHMS)

0
-10 -76 -6 =25 0 25 5 75 10
Vg — SOURCE VOLTAGE — (VOLTS)

OFF ISOLATION

—VS—
FREQUENCY
80
\ |11
\ V+ = +15V
_. 10 N V—=—15VTT]]
g N R =50Q
[ 60 N
3 N
E 50 N
-
Q 40 N
i
& 30 N\
' \
E 20 \
o
10 A
0
10 20 50 100 200 500 1000

f — FREQUENCY — (MHz)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose,

CA 95132-3799, 408/942-9100 TWX: 910-338-0025




‘ CDG4469
SEMICONDUCTOR

8-BIT HIGH FREQUENCY
DIGITAL CONTROLLED ATTENUATOR

FEATURES

W Input Voitage up to 6.0Vqys

B Attenuation Range of 0 to 127.5dB

B Precise Attenuation Selectable in 0.5dB steps

B Wide Frequency Range, up to 15MHz

B Constant Input Impedance of 650 ohms

B Wide Power Supply Range, £6.0 to 15V

B Lower Power Consumption, 0.5u W typ.
with £15V Power Supplies

DESCRIPTION

Topaz Semiconductor CMOS/D-MOS high frequency
attenuators feature high-speed, low-power CMOS input
logic and level translation circuitry and high speed, low
capacitance Lateral D-MOS switches. CMOS and Lateral
D-MOS circuitry are fabricated together on single silicon
chips and mounted on hybrid circuit substrates with
precision trimmed resistors.

APPLICATIONS

M Video Attenuation

M Digital Amplifier Gain Control
M Variable Burst Generation

M Log D/A Conversion

M Frequency Synthesizers

All devices contain diodes to protect inputs against
damage due to high static voltages or electric fields;
however, it is advised that precautions be taken not
to exceed the maximum recommended input voltages.
All unused inputs must be connected to an appropriate
logic level.

ORDERING INFORMATION

PIN CONFIGURATION PACKAGE DIMENSIONS
TOP VIEW
ANALOG IN[|1 ° 16| _]oBo
ANALOG GND[ |2 15[ _]oB1
v-[]s3 14| Jos2
eND[ |4 CDG4469J 13[_]oB3 /
o[ |s . 12| v+
pes[ |6 1n[nec
pes [ |7 10| _] ANALOG GND [
pe7[]s s[1anaLoG out e 0.10 oW
[+—0.12 NOM.
0.82 NOM. { L S
3:%3 0.35 NOM.
ALL DIMENSIONS IN INCHES
Topaz Semiconductor, 1971 N. Capitol Avenue, ~San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG4469

SCHEMATIC DIAGRAM

DIGITAL LOGIC CONTROL

DBO DB1 DB2 DB3 DB4 DB5 DB6
Ir. r. I, 1. I, I, . —&
$ S2 S3 S4 S5 Sg .I_ Sz Sg
ksl

_—
1 9
—AA—4— A — A ——AAM——AAA— AA——AM—4—O
> > > > > > > >
3 2 EXTERNAL
< <
2 S1a S2a l-gA San |¥A Sea S7a I—s;_\ 0
O—e - - - - - - O
ALL RESISTOR VALUES IN OHMS oV o——3
$ —Sg - LOGIC ‘0" ON a1

S1a — Sga - LOGIC 0’ OFF

ATTENUATOR SETTING TABLE

Note: Examples only. Added attenuation value can be set between 0 and 127.5 dB in 0.5 dB steps.

ADDED ATTENUATION DATA BIT #—LOGIC SETTING

(dB) [} 1 2 3 4 5 6 7

0 0 0 0 0 0 0 0 0

05 1 0 0 0 0 0 0 0

1.0 0 1 0 0 0 0 0 0

2.0 0 0 1 0 0 0 0 0

4.0 0 0 0 1 0 0 0 0

8.0 0 0 0 0 1 0 0 0

16 0 0 0 0 0 1 0 0

32 0 0 0 0 0 0 1 0

64 0 0 0 0 0 0 0 1

EXAMPLES OF OTHER ATTENUATION SETTINGS

15 1 1 0 0 0 0 0 0

35 1 1 1 0 0 0 0 0

155 1 1 1 1 1 0 0 0

315 1 1 1 1 1 1 0 0

63.5 1 1 1 1 1 1 p o

127.5 1 1 1 1 1 1 1 1

Topaz Semiconductor, 1971 N. Capitol Avenue,

San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG4469

ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V-, V+ Supply Voltages +20V V-, V+ Supply Voltage Ranges +6.0V to +15V
Vin Control Input Voltage Range V-to V+ Vin Control Input Voltage Range 0 to +5V
Va Analog Input Voltage +8.0vV Va Analog Input Voltage +8.0V
| Continuous Current, any Pin 20mA Tor  Operating Junction Temperature
T, Junction Temperature Range -55 to +125°C Range -40 to +85°C
Ts Storage Temperature Range -55 to +125°C
Po Power Dissipation 600mwW
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, Ta = +25°C)
# SYMBOL PARAMETER MIN | TYP | MAX| UNIT| TEST CONDITIONS
1 Vi High Level Input Voltage 5.0 34 \"
2 o Vi Lower Level Input Voltage 1.0
3 5 Iin Logic Input Leakage Current 0.01 0.1 MA | Vin=+5.0V
4 = 0.02 0.1 Vin = +15V
5 I- Negative Supply Quiescent Current -0.5 -10 MA |Vin=0or V+
6 I+ Positive Supply Quiescent Current 0.5 10
7|9 Insertion Loss 39 45 dB |[Rin=6500Q, R.=450Q
<Et Attenuation Setting=0dB
8 E ton Turn-ON Time 140 250 ns |Vn=50V
9| O tott Turn-OFF Time 100 220
BLOCK DIAGRAM
anaLoa|’ 9[ANaLoG
N ATTENUATOR ouT
] 2 10 r'l
LOGIC CONTROL
6 15 14 13 65 6 7 8
L1 T
DBO DB1 DB2 DB3 DB4 DBS DB6 DB7
All Data Bit Pins must be connect to logic ‘0’ or
Logic ‘1’inputaccording to Attenuation Setting.
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG4469

TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C)

FREQUENCY RESPONSE vs ATTENUATION

0 T
R ¥ V-, V+=2$16V_|
@ R; = 4508
L
l';. S \\
g \ N ATTENUATION
S -4 ~ < SETTING -
E -5 \ ™
b=
< N
1.0dB 0.5dB 0dB
-7 ] |
0 5 10 15 20 25 30
f — FREQUENCY — (MHz)
FREQUENCY RESPONSE vs ATTENUATION
0
|
» V-, V4 =115V __|
g , Q\ Ry = 4502
£ -
3 -3 \ <
g \\ \\ ATTENUATION
< -4 ~ ~ SETTING —]
E -5 \\\\
< _g \\ N \\
80dB 4.0dB| 2.0dB 16 dB
-7
0 5 10 15 20 25
f — FREQUENCY — (MHz)
ATTENUATION ERROR vs ATTENUATION SETTING
0.3 , . . .
@ eg: ATTENUATION SET TO 32.5dB
= SETTING ERROR = +0.10dB -0.17dB = -0.07dB
I 02 —+ |
[+ 4
g .
c 0.1 L 2
w
2 [ ]
2 o -
g V—, V+ =15V b4
= f=1KHz *
[
< o2 I
“0 o5 1.0 2.0 4.0 8.0 160 320  64.0
ATTENUATION SETTING — (dB)
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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CDG4469

SEMICONDUCTOR

TYPICAL PERFORMANCE CHARACTERISTICS (Cont) (Ta = +25°C)

ATTENUATION CHANGE vs SUPPLY VOLTAGES

_ 025
) 40 | | 1
2 \ ATTENUATION Ry = 4500
|.|I.| 0.20 SETTINGS (dB) f= 1KHz
(U]
g 015
T - 2.0
z .
5 0.10 \\
=S 1.0 N
\
< 05 \\\
P
E 0.05 R
E [ —— | —
0
50 60 70 80 90 10 11 12 13 14 15 16
V-, V+ — SUPPLY VOLTAGES — (VOLTS)
ATTENUATION CHANGE vs SUPPLY VOLTAGES
— 0.
g8 "°[ e 1] !
5 ATTENUATION R=450Q
w SETTINGS (dB) = 1KHz
0 AN
; 0.4 \
z 32
z 16 \
'C:’ 8.0 \ N
0.2
< N —
2 [ —
E \\§
0
50 60 70 80 90 10 11 12 13 14 15 16
V-, V+ — SUPPLY VOLTAGES — (VOLTS)
ATTENUATOR ERROR vs LOAD RESISTANCE
. 80 T T T l
3 64 ATTENUATION V-, V+ = +15V
T 60 N SETTINGS (dB)
5 NN
c 4.0 <
o
u 40N \\\
g 2.0 ~ ™
; 0.5 —
< 0 €=====
o} o —
2
e -20 \\
[
< 40 \'\

0 100 200 300 400 500 600 700 800 900 1000
R|_ — LOAD RESISTANCE — (ohms)

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWHX: 910-338-0025
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SEMICONDLCTOR CDG4469

APPLICATIONS
GAIN CONTROL 0 to +60dB
+ ANALOG OUT
—O
ANALOG IN
470 453K
AA—
1 eemnd
CDG4469
2 10
416151413 5 6 7 8 |
= 1 -
=1 [T 1111
DBO 123456 7
LOGIC CONTROL
ALL RESISTOR VALUES IN OHMS
Rq —0dB ADJUST
ATTENUATOR/AMPLIFIER
§+15V
S 7.5K
10u F <
—i—4
O 1 12 9 ANALOG OUT
ANALOG IN ) CDG4469 0 O
416151413 5 6 7 8 3 l
pe0 12 3456 7 470 47K
LOGIC CONTROL =
ALL RESISTOR VALUES IN OHMS —15v

RANGE — +40 TO -87.5dB
FREQUENCY — UP TO 500KHz

LOG D-A CONVERTER

e 1 CDG4469 9 OUTPUT
453
T Paensunses s
= =TT &
B0 1 23466 7

LOGIC CONTROL

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG4500

4-CHANNEL CMOS/D-MOS
HIGH-FREQUENCY MULTIPLEXER

ORDERING INFORMATION

FEATURES

B High OFF Isolation, >62dB @ 10 MHz

B Low Channel-to-Channel Crosstalk, >80dB
@ 10 MHz

M 5 Volt CMOS Compatible Inputs

M Low ON Resistance, 40 Q typ.

M Wide Bandwidth, -3.0dB @ 100 MHz

B Wide Analog Signal Range +10V to -10V

B High Speed Logic Control

DESCRIPTION

Topaz Semiconductor CMOS/D-MOS Analog Multiplexer
feature high-speed, low-power 5 volt CMOS input logic
and level translation circuitry and high speed, low ca-
pacitance Lateral D-MOS switches. CMOS and Lateral
D-MOS circuitry are fabricated together on a single
silicon chip. This part is designed for applications where
high “off” isolation at high frequencies is needed. The 14
pin configuration gives a compact board layout without

APPLICATIONS

B RF & Video Switches
B High Speed Precision Data Acquisition

impacting “off” isolation and by use of the enable allows
higher levels of multiplexing.

All devices contain diodes to protect inputs against
damage due to high static voltages or electric fields;
however, it is advised that precautions be taken not to
exceed the maximum recommended input voltages. All
unused inputs must be connected to an appropriate logic
level (either Vec or GND).

FUNCTION DIAGRAM PIN CONFIGURATION
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CDG4500

SEMICONDUCTOR
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage .............. -20V V- Negative Supply Voltage ............ -8.0 to -15V
V+ Positive Supply Voltage ..................... +20V V+ Positive Supply Voltage ............. +8.0 to +15V
Vin Control Input Voltage Range .... V++0.3V, V--0.3V Vin  Control Input Voltage Range ............ 0 to +6V
I Continuous Current, any Pinexcept SorD .. 20mA Tor  Operating Temperature
Is Continuous Current, SorD ................ 30mA (ASuffix) ........... eeeeeeeaas -55 to +125°C
Is Peak Pulsed Current, S or D, 80usec, 1%, (BSUffiX) .cvviiiernennrncenanns -25 to +85°C
DutyCycle .....covvviiiiiiinnniinennnnns 100mA (CSUfiX) vivviieiernennenennnnnnns 0 to +70°C
T Junction Temperature Range ........ -55 to +125°C
Ts Storage Temperature Range ........ -55 to +125°C
Po Power Dissipation (derate at 12mW/°C,
above +85°C) ....iiiiiiiiiiiiiiiiiieieen 500mW
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel, unless otherwise noted, Ta = +25°C)
# SYMBOL PARAMETER MIN| TYP|MAX| UNITS TEST CONDITIONS
1 | Vanarog Analog Signal Range -10 +10 Vv
2 40| 80 Vg =-10V
3 | roston Channel On Resistance 40| 80 Q Vs = +2.0V
4 100 | 160 Vs = +10V
5 | Vim S | Logic High Level Input Voltage 45| 34 v
6 | Vi I Logic Low Level Input Voltage 10
LN T | Logic Input Leakage Current 0011011 o w= SOV
s | " | ege 9 002]01] " [Vw=+15V
9 { Ioorm c 0250 Vo =+10V, Vs =-10V
itch OFF Leak t A
10 | Isom Switch OFF Leakage Curren 04150 " [Ve=+10V,Vo=-10V
1 |- N i i -2. X
eg.a.twe Supply Qt.uesoent Current 2.0|-4.0 mA Viw =0 0r V4
12 |+ Positive Supply Quiescent Current 20|40
13 | ton Switch Turn-On Time (All inputs) 150 | 250
D " nsec | Vin=5.0V
14 | torr v Switch Turn-OFF Time (All inputs) 120 | 220
15 All crosstalk 62
N dB | f=10MHz R.=50Q
6 | ©" A [ Single Channel Crosstalk 80 4
17 hlﬁ Frequency Roll-Off (Bandwidth) 1.0 30 f =100 MHz, R, = 50Q
1 Output Node Ci ita 8.0 120 Vo=0
8 | ca c utpu e apa.cl nce PF b f=1MHz, Vi = 0
19 |cs Input Node Capacitance 25|40 Vs=0

ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel, unless otherwise noted)

LIMITS AT TEMPERATURE EXTREMES

# SYMBOL PARAMETER MAXIMUM @ Ta = UNITS TEST CONDITIONS
~55°C|-25°C|+70°C}+85°CJ+125°G
1 VanaLoc Analog Signal Range +10 | £10 | £10 | £10 | £10 Vv
2 80 | 80 | 120 | 120 | 150 Vs =-10V, Is = -1.0 mA
3 T'bston s Channel On Resistance | 80 | 80 | 120 | 120 | 150 Q Vs = +2.0V, Is = +1.0 mA
4 T 160 | 160 | 240 | 240 | 300 Vs =+10V, Is = -1.0 mA
5 In ? Logic Input 01 | 0.1 10 | 10 10 A Vin = +6.0V
6 i Leakage Currents 01|01 | 20| 20 20 Vin = +16V
7 lpiorr) C | Switch OFF 50 | 50 | 100 | 100 | 1000 nA Vo=+10V,Vs=-10V
8 IsioFm) Leakage Currents 50 | 50 | 100 | 100 | 1000 Vs=+10V, Vo=-10V
9 - Supply 40| 40| 40 | 40 | 40
10 I+ Quiescent Currents 20| 40| 40| 40| a0 | ™ | VwTOorv
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 95132-3799, 408/942-9100 TWX: 910-338-0025
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CDG4500

SEMICONDUCTOR

I
TYPICAL PERFORMANCE CHARACTERISTICS (T, = +25°C, per channel, unless otherwise specified)
SWITCH-OFF ISOLATION REJECTION RATIO INSERTION LOSS
—VS— —VS—
FREQUENCY FREQUENCY
g 10 0 T
=] N RL= KQ "N
E %0 P - ) 1
g ® <G g 20l Vome
5 N 2
@ 70 K S 3
w 2
% 60 \‘ g 4
-é \~'- -l ™
2 40 v o 6
i V-, V= £16V
] 30 —R =500 7
s 2L LI s
1 2 5 10 20 50 100 ™ 2 5 10 20 50 100
f- FREQUENCY (MHz) f— FREQUENCY (MHz)
SWITCH ON RESISTANCE SWITCH-ON RESISTANCE
—VS— —VS—
ANALOG VOLTAGE SUPPLY VOLTAGES
_ 200 5 200
2 =
z 15 Z & s
o L w Ry =500
8 1m0 |—pr VeV 2 150 v's' =0.1Vpms —
z L / 2 f=1KHz
% 125 2 s
E Ta= +125°c/’ w
z 100 | Z 100 Tp = +125°C
To=+85°C_ )/, ] ~Ta
g 75 A e \ // g I Ta
1= - o
: “ L1 / 5' o — \\:\._
!z~ Ta=+25°C z Tp=+25°C
8 = ; S 2
2 | 2
8 [}
=10 -5.0 0 +5.0 +10 5.0 +75 +10 +125 +15
Vg — SOURCE VOLTAGE (VOLTS) V-, V+ — SUPPLY VOLTAGE (VOLTS)
CAPACITANCE SUPPLY CURRENTS
—VS— —VS—
ANALOG INPUT VOLTAGE AMBIENT TEMPERATURE
120 35
V—, V+ =15V 3.0 v | v + ™y
~ g Vi = 445V
% 9.0 ~ ] .__E_ 25 IN=
et 2
§ Cour g 20
£ 60 3 1-
g % 15
- < +
o 2
[ 30 ? 1.0
© 30T il
Cin 05
~10 5.0 0 +5.0 +10 Yoo T2 0 25 80 75 100 1125
Vg ~ ANALOG INPUT (VOLTS) T — AMBIENT TEMPERATURE (°C)
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= CDG5341
SEMICONDUCTOR

DUAL MONOLITHIC SPST CMOS/D-MOS
T-CONFIGURATION ANALOG SWITCH

ORDERING INFORMATION

FEATURES APPLICATIONS
B Ultra High OFF Isolation, > 80 dB M RF & Video Switches
@ 10MHz W Data Acquisition

B Low Channel-to-Channel Crosstalk,
>80dB @ 10MHz

B CMOS Compatible Inputs

B Low ON Resistance, <110Q

B Wide Bandwidth, -1.0dB @ 50MHz

DESCRIPTION

Topaz Semiconductor CMOS/D-MOS Analog Switches feature high-speed, low-power 5V CMOS input logic and level
translation circuitry and high speed, low capacitance Lateral D-MOS switches. CMOS and Lateral D-MOS circuitry are
fabricated together on a single silicon chip.

All devices contain diodes to protect inputs against damage due to high static voltages or electric fields; however, it is
advised that precautions be taken not to exceed the maximum recommended input voltages. All unused inputs must be
connected to an appropriate logic level (either Vcc or GND).

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
Sl o Ao A\Il\o——o DI
|
,,,,,, | A
:_ O COMMON | V+ |1 E Sl
INI o I —4 D@ A
L/ © oD common I [2] 13] coMMON |
oI [3] 12] INI
e 0 7o oo o2 ono [] ) N/
-1 ——
| O COMMON 2 D2 E E IN2
IN2 A
%—D_X_D@ v- [6] 5] s2
COMMON 2 [7] 8] N/C
Two SPST 'T’ Switches per Package. Top View
Switches shown in Logic '0’ Input Position.
Compensation Networks can be connected to Common 1and
Common 2.
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SEMICONDUC

TOR

CDG 5341

ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
V- Negative Supply Voltage ................. -20V V- Negative Supply Voltage ........... -8.0to -15V
V+ Positive Supply Voltage .................. +20V V+ Positive Supply Voltage ........... +8.0 to +15V
Vin Control Input Voltage Range  ......... V++0.3V, Vin Control Input Voltage Range  .......... 0 to +5V
V--0.3V Vs Analog Switch Voltage Range ...... -10 to +10V
I. Continuous Current, any Pin Tor Operating Temperature
ExceptSorD ...cooiiiiiiiiiiiiiiiin 20 mA (ASUffiX) ..oovvniiiiienieanens -55 to +125°C
Is Continuous Current, SorD ............. 30 mA (BSUfiX) ..ovviiiiiinninnnnenens -25 to +85°C
|s Peak Pulsed Current, S or D, (CSUfiX) «vvviviniiiinineennn 0to +70°C
80usec, 1%, Duty Cycle ................ 100 mA
T, Junction Temperature Range ..... -55 to +125°C
Ts Storage Temperature Range ...... -55 to +125°C
Po Power Dissipation (derate at
12mW/°C, above +85°C) .............. 500 mW

ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V per channel, unless otherwise noted, Ta = +25°C)

# SYMBOL PARAMETER MIN| TYP| MAX| UNITS TEST CONDITIONS
1 VanaLoa Analog Signal Range -10 +10 \'
2 100| 160 Vs =-10V, Is = -1.0 mA
3 rpsion) Switch ON Resistance 110 | 160 Q Vs = +2.0V, Is = +1.0 mA
4 s 200| 320 Vs = +10V, Is = -1.0 mA
5 Vin T High Level Input Voltage 45| 34 v
6 Vi A Low Level Input Voltage 1.0
7 T . 0.01] 0.1 Vin = +5.0V
3 Iin (|: Logic Input Leakage Current 0.02] 04 MA Vi = 115V
9 Iporr) 5 02] 5.0 Vp = +10V, Vs = -10V
't FF L t
10 | lsorm Switch OFF Leakage Curren 0a150] ™ [Ve=r10VVo--10V
11 - Negative Supply Quiescent Current -0.1] -0.5 _
12 I+ Positive Supply Quiescent Current 01| 05 HA Vin=0o0rV+
13 ton D Switch Turn-On Time 150 | 250 _
14 tore v [ Switch Turn-OFF Time 20[220] "¢ | Vw TRV
15 Oirr N OFF lIsolation, Rejection Ratio 80 dB f =10 MHz, R = 50Q
16 Ccrr A Cross-Coupling Rejection Ratio 80 dB f =10 MHz, R. = 50Q
17 I\In Frequency Roll-Off (Bandwidth) 10| 3.0 dB f =50 MHz, R = 50Q
18 Cd Drain-Node Capacitance 0.3 Vo =0
C = =
19 Cs Source-Node Capacitance 3.0 PF Vs=0 f=1MHz, Vv =0
ELECTRICAL CHARACTERISTICS (V- = -15V, V+ = +15V, per channel)
LIMITS AT TEMPERATURE EXTREMES
# SYMBOL PARAMETER MAXIMUM @ Ta = UNITS| TEST CONDITIONS
-55°C | -25°C | 70°C | +85°C| +125°C
1 VanaLoa Analog Signal Range +10 +10 +10 +10 +10 Vv
2 160 160 240 240 300 Vs =-10V, Is = -1.0 mA
3 rDston) s Switch On Resistance 160 160 240 240 300 Q Vs =+2.0V, Is = +1.0 mA
4 T 320 320 480 480 600 Vs =+10V, Is = -1.0 mA
5 | A Logic Input 0.1 0.1 1.0 1.0 10 A Vin = +5.0V
6 ™ T | Leakage Current 01 | 01 | 20 | 20 | 20 | “ [Vw=+15V
7 loore I Switch OFF 5.0 5.0 100 100 1000 nA Vp = +10V, Vs = -10V
8 Isore) C | Leakage Current 5.0 5.0 100 100 | 1000 Vs = +10V, Vb = -10V
9 I- Supply -0.5 -0.5 -20 -20 -100 _
10 1+ Quiescent Currents 05 05 20 20 100 HA | Vin=0orV+
Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose, CA 05132-3799, 408/942-9100 TWX: 910-338-0025
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SEMICONDUCTOR

CDG 5341

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

OFF ISOLATION REJECTION RATIO SWITCH ON RESISTANCE
—VS— —VS—
FREQUENCY FREQUENCY
- 135
95 \\ _E
A S 30
g ® 1 B R v
3 \ 8 VANALOG = 100m Vi
> 8 Z 15
o =
= N 3
< 80 \ g 120 /
2 H /
= 75 N S 115 i/
w N z
8 N : Y%
a4 70 N £ 10
£ N '
© — =115V N L
65 — — 50 ﬂt § 105
(72}
il z
60 100
1.0 20 50 10 20 50 100 1.0 20 50 10 20 50 100
f— FREQUENCY — (MHz) £ — FREQUENCY — (MHz)
SWITCHING TIMES
SUPPLY VOLTAGES
350
300 N
§ 250 \
£ ton
o 200 \\
H t\\
- 'off \
@ 150 !
E IS
5 1
g
50
0
) 5.0 +10 +15
SUPPLY VOLTAGES — (VOLTS)
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APPLICATIONS DATA

SEMICONDUCTOR
PAGE(S)
SD211A/SD215A APPLICATIONS TIP 4-3,4-4
Design considerations for low Gate drive Voltage analog switches using low
Gamma Lateral D-MOS FETs.
CDG4469J APPLICATIONS NOTE 4-5, 4-6, 4-7

A total of 4 gain control circuits are described for the CDG4469J 8-Bit Digital
Controlled Attenuator. In addition, a distortion compensation circuit is
described and five performance curves for harmonic distortion, phase shift
and attenuation change with temperatures are provided.
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SEMICONDUCTOR

APPLICATIONS TIP

DESIGN CONSIDERATIONS FOR ANALOG
SWITCHES USING LATERAL D-MOS FETs

INTRODUCTION

Two Lateral D-MOS FET products recently intro-
duced by Topaz Semiconductor, the SD211A and
SD215A have maximum values of ON Resistance
(roswom) specified in practical analog switch config-
urations. The SD211A, normally used as a +30V
switch driver, also has applications as a +5V analog
switch.

CONFIGURATION
Ve
O- G
Ves < *—‘__
VBS p B
(o, Vg
Figure 1
MAXIMUM VOLTAGES
vs(1) VG(2) VB(3)

ANALOG INPUT CONTROL INPUT BODY
DEVICE __VOLTAGE RANGE VOLTAGE RANGE VOLT.

SD211A -5.0V to +5.0V -10V to +15V -10V
SD215A -10V to +10V -15V to +15V -15V

(1) Maximum range of Analog Input Voltage (Vs) is
limited by the Source-Drain Breakdown Voltage
(BVsp) of the D-MOS FET. If the breakdown
voltage is exceeded the analog switch will have
high OFF Leakage.

(2) Control Input Voltage (V) must be set so that it
turns the D-MOS FET OFF with the Analog Input
(Vs) at the most negative voltage and ON at the
most positive Analog Input voltage.

(3) As a minimum, Body Bias Voltage (Vs) is set to
the most negative point in the circuit to prevent
the Gate protective diode or internal device
diodes being forward biased under any condition
of applied voltages. In practice Vs should remain

negative with respect to Vs to avoid excessive
increases in Source-to-Body Capacitance.

DESIGN CONSIDERATIONS

The ON Resistance (rosom) of the D-MOS FET
depends upon the Gate-Source Voltage (Ves) added
to Threshold Voltage (Vasam) of the FET. The lowest
orleast voltage added to Threshold Voltage or high-
est ON Resistance is when the analog input is at the
most positive value. The following curve illustrates
ON Resistance change as a function of Analog
Input Voltage:

DRAIN-SOURCE ON RESISTANCE
—VS—
GATE-SOURCE VOLTAGE

1000 T T T

T Ip=10mA = |sD215A I
g %0 PULSE TEST -
£ 400 |—1 80 uSEC 0.1% DUTY CYCLE_]
o A\ Tp =+25°C 7]
w 1 1
k = 0.35

2 200 \ ( )
< \
[
]
& 100
w X
o \\ \\
Z 60 NN VBs = —10V
| -
! a0 Vg = 0
> BS
o
8 20

10

0 4 8 12 16

Vgs — GATE-SOURCE VOLTAGE (VOLTS)
Figure 2

GAMMA EFFECT

The actual Threshold Voltage in an analog switch
configuration is higher than the value on the data
sheet because of the effect of Body-Source Voltage
(Ves). The following curve illustrates change in
Threshold Voltage as a function of Body to Source
Bias Voltage:

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose,
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SEMICONDUCTOR

APPLICATIONS TIP

DESIGN CONSIDERATIONS FOR ANALOG
SWITCHES USING LATERAL D-MOS FETs
(continued)

GATE-SOURCE THRESHOLD VOLTAGE
—VS—
BODY-SOURCE BIAS VOLTAGE

& 40 r
E Vps=Vags SD216A
g Ip = 1.04A
a Ta=+25°C
= 3.0
=)
I
wv
w
P
EE 20
w !
T} —
g = /
2
M
=
2 1.0
<
1
]
«
0
s 0 -25 -5.0 -15 -10

Vgs —BODY-SOURCE BIAS VOLTAGE (VOLTS)

Figure 3

The change or increase in Threshold Voltage with
Body to Source Bias Voltage applied is described by
the following equation:

Vesin1 = Vasmo + k /' |Ves|

The “k factor” or Gamma controls the increase in
Threshold Voltage or “Up Threshold” with Body
Voltage. Vesan also changes with temperature as
shown on the following curve:

GATE THRESHOLD VOLTAGE
—VS—
& AMBIENT TEMPERATURE
5 16 T T
2 Ip = 1.04A
S Vps = Vas™ |
7] Vgg=0
<12 S8
2 ™~
>
9 N
<]
.,ﬁ, 0.8
0@
N
£ N
w
% o4
Q
1
£
[}
o o
> 50 —25 0 +25 +50 +75 +100 +125 +150

Ta — AMBIENT TEMPERATURE (°C)

Figure 4
i

CONCLUSION

Low Gamma D-MOS FETs from Topaz Semicon-
ductor offer design solutions for low Gate Drive
Voltage Analog Switches.

DESIGN EXAMPLE:

Use an SD215A to switch a +1.0 Volt signal in a 5.0
Volt system. Compare test results to those obtained
with a competitor’s SD215.

CONFIGURATION

Vg = +5.0V, WORST CASE Vg = 4.5V
Cf

Q
vg=:1.0v 305 J“r D o
W g

VB =-10V

Vason = +3.5V min., Vas =-11V

Vesam1 = Vasamo + K v/ [Ves]

1
K(Vastom — Vasin1)

(1)

(2

I'pson =

Wu Co
L
for this type of Lateral D-MOS, K =~ .003

TEST RESULTS
1. Topaz SD215A, (k = 0.35)

Note: K is the Device Constant, K =

Vasanmo Vasinn Tosion)
0.75V 191V 209 ohms
1.00V 2.16V 248 ohms
1.25V 241V 305 ohms
1.50V 2.66V 396 ohms
2. Competitor's SD215, (k = 0.65)
Vasamo Vasithi Tosion)
0.75vV 2.90V 555 ohms
1.00V 3.15v 952 ohms
1.25V 3.40V 3300 ohms
1.50V 3.65V OFF

Topaz Semiconductor, 1971 N. Capitol Avenue,

San Jose,

CA 95132-3799, 408/942-9100 TWNX: 910-338-0025
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SEMICONDUCTOR

APPLICATION NOTE

DESIGN CONSIDERATIONS FOR THE
CDG4469J DIGITAL CONTROLLED ATTENUATOR

INTRODUCTION

Conventional methods of controlling amplifier gain
such as change of device transconductance or by
resistor divider networks can result in unwanted
phase shift or loss of bandwidth.

Typical low frequency gain control circuits involve
changing gain setting resistors which causes
changes in offset and, when compensated, adds
unwanted phase shift. To minimize both effects the
gain setting resistors will have to be of low value.

In high frequency applications a lot of extra circuitry
is required to compensate and stabilize circuits.
Here gain control is done mostly by varying the
transconductance of individual gain stages. The
result is achange from the optimum operating point
to one that is less desirable. The side effects are an
increase in noise, loss of bandwidth, shift in input
and output impedance and unwanted phase shift. In
narrow band amplifiers this causes mismatch to
filters and the degradation of in-band frequency
components.

The CDG4469J Digital Controlled Attenuator meets
the need for an attenuation concept that overcomes
these problems and provides gain control over a
wide dynamic range. The CDG4469 allows gain
control over arange of 127.5dB in 0.5dB steps viaan
8-bit digital parallel control port over a wide fre-
quency range with constant input and output
impedance. Since the CDG4469 input and output
ports are strictly resistive, the device can be placed
directly in a DC path. This capability is very useful
when controlling the gain of an amplifier by the
feedback loop.

GAIN CONTROL CIRCUITS

Figure 1 shows a circuit for the CDG4469J used ina
high frequency gain control application.

-0
-15V +15V 130K 3K Io" uF
, =
{ > output
CDG 4469J 0.01 0.01uF
| | »F T2 2N3642
OR EQUIV

0.01 uF

Figure 1

The circuit uses an NPN transistor biased at the
optimum operating point with an RF choke as the
DC pass for the collector. The CDG4469 is AC
coupled to the collector of T1 and becomes the
effective load of that gain stage. The output of the
CDG4469 is then coupled to the input of the next
gain stage, T2 and sees an AC load of 453 ohms.
Gain can then be digital controlled with no effect on
the transfer characteristic.

An amplifier gain control circuit which includes a
band pass filter, where matching is critical, is shown
in figure 2:

—-15V +15V
INPUT
OUTPUT
CDG 4469 %453 _{:!_ %453 D
(ol 1
T I
Figure 2

In this circuit the CDG4469 Attenuator can be
placed either in front or after the filter. A change in
gain of the Attenuator will have no effect on the
band-pass characteristic because input and output
impedances of the attenuator are constant. Since
the CDG44689 can handle large signals and has the
noise voltage characteristic of a 600 ohm resistor, it
can be placed in the circuit directly in front of the
amplifier.

Topaz Semiconductor, 1971 N. Capitol Avenue, San Jose,
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SEMICONDUCTOR

APPLICATION NOTE

DESIGN CONSIDERATIONS FOR THE
CDG4469J DIGITAL CONTROLLED ATTENUATOR
(continued)

A circuit which controls gain by controlling the
amount of feedback is shown in Figure 3:

LT1028U|V
OR EQ
INVT N ouTPUT
10K
10K 91K —15V +15V 560
CDG 4469J)
453
[
Ao RNLRRAL
Figure 3

In the above circuit the CDG4469 is an excel-
lent choice because of wide bandwidth, low phase
shift and constant input and output impedance.
Placing a resistor across the attenuator limits the
maximum gain and leaves the amplifier in a control-
led operating range.

Should there be a need for attenuation only, the
CDG4469 can be placed directly in the signal path
of an amplifier as shown in Figure 4

—-15V +15V
LT1028
OR EQUIV

+ OUTPUT

INPUT +

CDG 4469J
453 —

5K 10K

Figure 4
As indicated above, the added noise voltage from
the CDG4469 is equal to that of a 600 ohm resistor

and is constant over the entire attenuation control
range.

DISTORTION COMPENSATION CIRCUIT

An attenuator/amplifier circuit which uses power
supply modulation to minimize total harmonic dis-
tortion is shown in Figure 5:

ATTENUATOR/AMPLIFIER
+15V

<
S
375K

1 ANAL(
ANALOG IN CDG4469 G out

B0 12 3456 7
LOGIC CONTROL =

ALL RESISTOR VALUES IN OHMS -6V
RANGE — +40 TO -87.5dB
FREQUENCY — UP TO 500KHz

Figure 5

In the above circuit a portion of the analog input is
added to the positive supply voltage because the
7.5K ohm resistor in series with the supply and the
650 ohm input resistor form a voltage divider net-
work. This modulates the ON resistance of the
internal FET switches to maintain constantinsertion
loss over the analog voltage input range. The 10uF
capacitor used gives a low frequency corner of
about 20 Hz.

ATTENUATOR CHARACTERIZATION

Figures 6, 7 and 8 show total harmonic distortion
characteristics as a function of attenuation setting
and level of analog input. The compensation circuit
is the same as illustrated in Figure 5 above.

TOTAL HARMONIC DISTORTION
FREQUENCY

=
Z 012
3 ATTENUATION SETTING 0dB +—— V=, V+ = £15V
= | ATTENUATION SETTING 0.5 dB: R _=4500 | |
[
- |
5 0.0 - ;
a 1 |30Vams
g L 1
4

§ =171 J10Vams

0.04 :
E —— V2405 Vgys
g — |

ot

2 e _,f” Vin
5 0.00
2 o 1 10 50 100 200

f — FREQUENCY (kHz)

Figure 6
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SEMICONDUCTOR

APPLICATION NOTE

DESIGN CONSIDERATIONS FOR THE
CDG4469J DIGITAL CONTROLLED ATTENUATOR
(continued)

TOTAL HARMONIC DISTORTION
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Figure 9 shows attenuation change -vs- attenuation
setting -vs- ambient temperature. All attenuation
changes are referenced to 0dB at an ambient
temperature of +25°C.
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Figure 10 shows phase shift characteristics as a
function of attenuation setting and logarithmic
change in frequency.

PHASE ANGLE —VS— FREQUENCY

—VS—
ATTENUATION SETTING
& V—, V+ = +15V
Ry = 4500 l l /) 1/
> oas/ 74 / >
4 AN
I} 4.0 dB -
2 N LA ¢ \16dB
Z Z
% 30 v NS d
2 7' A 2048
£ o A
T T
pd ATT:I-:NUATION SETTING
e 2 4 6 8 10 15 20 50

f— FREQUENCY (MHz)
Figure 10

OTHER DESIGN CONSIDERATIONS

Analog input ground (pin 2) and analog output
ground (pin 10) must be connected to a common
point. Logic control ground (pin 4) is separate from
analog ground.

The CDG4469 can be placed at the optimum point
in any circuitand be controlled by a digital line. With
latches added in front of the control inputs the
CDG4469 attenuation settings can be retained until
it is necessary to update them. This concept is very
useful when the CDG4469 is controlled by a
computer.

If attenuation steps of less than 0.5dB are required
two CDG4469's can be connected in parallel. With
two attenuators in parallel attenuation is 0.25dB per
step and the total attenuation range is 63.75dB.

CONCLUSION

The CDG4469 attenuator with constant input and
output impedance regardless of attenuation setting
is adding new dimensions to the design of gain
controlled amplifiers. The CDG4469 attenuation
accuracy is maintained up to about 500KHz with full
attenuation range and up to 5.0MHz with 6 bits or
31.5dB of attenuation range.
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