MOTOROLA
m SEMICONDUCTOR s MBD101 L

TECHNICAL DATA MMBD101
MMBD101L

SILICON HOT-CARRIER
FM
SILICON HOT-CARRIER DIODE UH IXER DIODE
(SCHOTTKY BARRIER DIODE)
.. . designed primarily for UHF mixer applications but suitable also
for use in detector and ultra-fast switching circuits. Supplied in
an inexpen§ive plastic packaqe for low-cost, high-volume con- CASE 318-02
sumer requirements. Also available in Surface Mount package. CASE 182-02 TO-236AA
® The Rugged Schottky Barrier Construction Provides Stable TO-226AC SoT-23
Characteristics by Eliminating the "“Cat-Whisker"” Contact
® Low Noise Figure — 6.0 dB Typ @ 1.0 GHz ~—tB A
® Very Low Capacitance — Less Than 1.0 pF @ Zero Volts Ft - {
H
® Hi —0. = f
High Forward Conductance — 0.50 Volts (Typ) @ If = 10 mA searmvs. Ll ﬁ
F
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[ c
MAXIMUM RATINGS —
MBD101 |MMBD101,L N
Rating Symbol Value Unit '__MILEiMETERS INCHES
Reverse Voltage VR 4.0 Volts N m;; M:: o Tozn
Forward Power Dissipation @ Tp = 25°C| Pf 280 200 mw — TR
Derate above 25°C 2.8 2.0 mW/rC P e :::%:2%: S tunns
Junction Temperature Ty +125 °C S L
N CASE 182-02 2.548SC__| 0.100 BSC
Storage Temperature Range Tstg —65to +150 C 70-226AC l 2 ZW+_
[N 203 [ 266 | 0.080]0.105 |
P17 S KL
.43 - 135] —
All JEDEC dimensions and notes apply
——I Do
ELECTRICAL CHARACTERISTICS (T A = 25°C unless otherwise noted) [T| I
Characteristic Symbol Min Typ Max Unit H
Reverse Breakdown Voltage V(BR)R 4.0 5.0 - Volts ; 3
(IR = 10 wA) Ll
Diode Capacitance cr - 0.88 10 pF e
(VR =0, f=1.0MHz, Note 1) r—l—-l_
Forward Voltage (1) VE - 0.50 0.60 Volts
(Ig = 10 mA)
Noise Figure NF - 6.0 - dB
(f=1.0 GHz, Note 2)
Reverse Leakage IR - 0.02 0.25 uA
(VR=3.0V)
STYLE 8:
PIN 1. ANODE
2.NO CONNECTION
3. CATHODE
CASE 318-02
TO-236AA
N SOT-23
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MBD101, MMBD101, MMBD101L

TYPICAL CHARACTERISTICS
(TA = 25°C unless noted)

FIGURE 1 — REVERSE LEAKAGE FIGURE 2 — FORWARD VOLTAGE
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FIGURE 3 — CAPACITANCE FIGURE 4 — NOISE FIGURE
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FIGURE 5 — NOISE FIGURE TEST CIRCUIT
LOCAL NOTES ON TESTING AND SPECIFICATIONS
OSCILLATOR
Note 1 —Cc and Ct are measured using a capacitance bridge
‘ (Boonton Electronics Model 75A or equivalent).
UHE | N Note 2 — Noise figure measured with diode under test in tuned
DIODE | diode mount using UHF noise source and local oscillator
NOISE SOURCE TUNED (LO) frequency of 1.0 GHz. The LO power is adjusted
H.P. 349A MOUNT for 1.0 mW. IF amplifier NF = 1.5 dB, f = 30 MHz,
see Figure 5.
’ Note 3 — Lg is measured on a package having a short instead of a
NOISE IF AMPLIFIER die, using an i d: bridge (B Radio Model
A RX M .
FIGURE METER NF=150d8 20 eter)
H.P. 342A =30 MHz
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MOTOROLA
m SEMICONDUCTOR I [ ]
TECHNICAL DATA MBD201 MMBD201, L

MBD301 MMBD301, L

. ’I o SILICON HOT-CARRIER
DETECTOR AND SWITCHING
DIODES
20-30 VOLTS

-

SILICON HOT-CARRIER DIODE

(SCHOTTKY BARRIER DIODE)
... designed primarily for high-efficiency UHF and VHF detector
applications. Readily adaptable to many other fast switching RF
and digital applications. Supplied in an inexpensive plastic pack-
age for low-cost, high-volume consumer and industrial/commer- CASE 318-02
cial requirements. Also available in Surface Mount package. CIT\SEZ;::(?Z TO-236AA
@ The Schottky Barrier Construction Provides Ultra-Stable sor-23
Characteristics By Eliminating the “/Cat-Whisker” or ““S-Bend”’
Contact —— s N
® Extremely Low Minority Carrier Lifetime — 15 ps (Typ) LS it §
® Very Low Capacitance — 1.5pF (Max) @ VR = 15V seatvg i;
LAN|
® Two Voltage Ranges — 20 V — MBD201,MMBD201,L F
— 30V — MBD301,MMBD301,L N
® Low Reverse Leakage — IR = 10 nAdc (Typ) MBD201, ‘ i
MMBD201,L o=l . o
= 13 nAdc (Typ) MBD301, | o
MMBD301,L ‘E”c”“
.
o
.
MAXIMUM RATING (T = 125°C unless otherwise noted)
MBD201 |MMBD201,L J—W,ﬁ—ﬁ%
MBD301 |MMBD301,L .
Rating Symbol Value Unit STYLE 1:
PIN 1. ANODE
Reverse Voltage VR Volts 2. CATHODE
MBD201 20 : ]
MBD301 30 CASE 182-02 T e
TO-226AC 3 — [ 0250] - |
Forward Power Dissipation @ Ta = 25°C PE 280 200 mwW [ N[22 ~“7_§_¥_“5
Derate above 25°C 2.8 2.0 mW/°C CRT3e T — Toms[ -
Operating Junction Temperature Range Ty -55to +125 °C A1 JEDEC dimensonsand notes 250l
Storage Temperature Range Tstg —65to +150 °C e -
i
i
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) ’ .
Characteristic Symbol | Min Typ | Max | Unit ! 2
Reverse Breakdown Voltage V(BR)R Volts '
(IR = 10 uAdc)  MBD201, MMBD201, L 20 | — | — cwe M
MBD301, MMBD301, L 30 — — . N .
Total Capacitance, Figure 1 CT — 0.9 1.5 pF - i
Minority Carrier Lifetime, Figure 2 T — 15 —_ ps ' i L x
(If = 5.0 mA, Krakauer Method) B F
Reverse Leakage, Figure 3 IR nAdc e
(VR = 15V) MBD201, MMBD201, L — 10 200 STVLES [7a om0 [0 Tone [ony
(VR = 25 V) MBD301, MMBD301, L — | 13 | 200 ™ o CowECion tos T o T ot
3 CATHODE o | 050 1 o010 ] 0020 |
Forward Voltage, Figure 4 VE — 0.5 0.6 | Vdc [F Toos [0 | aoon [ ootet
(IF = 10 mAdc) CASE 318-02 [ e oo Tone]
TO-236AA [T 24 T oomo ot
SOT-23 {045 | os0 I oo | 002% |
| 089 [ 102 o030 | oor
+[x T o013 [ 010 [ 00005 | 00040 |
*Low Profile = CASE 318-03 TO-236AB

MOTOROLA RF DEVICE DATA

5-13



MBD201, MBD301, MMBD201, L, MMBD301, L

TYPICAL ELECTRICAL CHARACTERISTICS

FIGURE 1 — TOTAL CAPACITANCE FIGURE 2 — MINORITY CARRIER LIFETIME
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FIGURE 3 — REVERSE LEAKAGE FIGURE 4 — FORWARD VOLTAGE
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KRAKAUER METHOD OF MEASURING LIFE TIME

CAPACITIVE
CONDUCTION
IF(Peak)
1
/
FORWARD - STORAGE
CONDUCTION CONDUCTION
BALLAST SAMPLING

S'E"NUESSA%:‘ NETWORK PADS OSCILLISCOPE
(PADS) — (50 2 INPUT)

e
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MOTOROLA

]
N ONDUCTOR MBD501 MMBD501, L|™

MBD701 MMBD701, L

o__N_o HIGH-VOLTAGE
SILICON HOT-CARRIER
DETECTOR AND SWITCHING

DIODE
SILICON HOT-CARRIER DIODE S

(SCHOTTKY BARRIER DIODE)

... designed primarily for high-efficiency UHF and VHF detector
applications. Readily adaptable to many other fast switching RF
and digital applications. Supplied in an inexpensive plastic pack- CASE 318-02
age for low-cost, high-volume consumer and industrial/commer- c¢gE2;:l2\-gz TO-236AA
cial requirements. Also available in Surface Mount package. - SOT-23
® The Schottky Barrier Construction Provides Ultra-Stable Char-
acteristics by Eliminating the ““Cat-Whisker” or “S-Bend”
Contact i
® Extremely Low Minority Carrier Lifetime — 15 ps (Typ) smmmkf
® Very Low Capacitance — 1.0 pF @ VR = 20 V F
® High Reverse Voltage — to 70 Volts
® Low Reverse Leakage — 200 nA (Max)

MAXIMUM RATING (T = 125°C unless otherwise noted)

MBD501 |MMBD501,L
MBD701 |MMBD701,L
Rating Symbol Value Unit
Reverse Voltage VR Volts STYLE 1
MBDS501 50 PN CATHo0E
MBD701 70
Forward Power Dissipation @ Tp = 25°C| PF 280 200 mw CASE 182-02 )
Derate above 25°C 2.8 2.0 mW/°C TO-226AC R
Operating Junction Temperature Range Ty -55to0 +125 °C _F_-ﬁ — (o] -
Storage Temperature Range Tstg —65to +150 °C ANl JEDEC mensors ond notes 00

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

Characteristic Symbol | Min | Typ | Max | Unit , s 8t
A\
Reverse Breakdown Voltage V(BR)R Volts u U '
(IR = 10 uAdc)  MBD501, MMBD501, L 50 - —_ M
MBD701, MMBD701, L 70 —_ — - H - G -~
Total Capacitance, Figure 1 Crt — 0.5 1.0 pF ~ A -
(VR = 20 Volts, f = 1.0 MHz) é
Minority Carrier Lifetime, Figure 2 T — 15 — ps S Y Y
(IF = 5.0 mA, Krakauer Method) b eme A
Reverse Leakage, Figure 3 IR nAdc T
(VR = 25V) MBD501, MMBD501, L — 7.0 200 Low [N [ wax [N
(VR = 35V) MBD701, MMBD701, L — | 9.0 | 200 S aNoo 8 T Tow Tover]
2.NO CONNECTION e 1os |0 | oom owm |
Forward Voltage, Figure 4 VF —_ 1.0 1.2 | Vdc 3 CATHODE oy | o0 | oo | oo
(IF = 10 mAdc) i T on Tomr o]
CASE 318-02 045 | 050 oo [ 002 |
TO-236AA oo T oo _f‘j
SOT-23 a¢5 | 060 | 00180 | 0073 |
089 02 00350 | 0.0401 |
0013 10 00005 | 0.0040 |

*Low Profile = CASE 318-03 TO-236A8
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MBD501, MBD701, MMBD501, L, MMBD701, L

KRAKAUER METHOD OF MEASURING LIFE TIME

CAPACITIVE
CONDUCTION
IF (Peak)
) &

FORWARD — STORAGE
CONDUCTION CONDUCTION
BALLAST SAMPLING
gIENNUEs:A$S; NETWORK (E I) PADS OSCILLISCOPE
(PADS) DUT (50 Q INPUT)
TYPICAL ELECTRICAL CHARACTERISTICS
FIGURE 1 — TOTAL CAPACITANCE FIGURE 2 — MINORITY CARRIER LIFETIME
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