. seescale Semiconductor Document Number: MMZ09312B
Technical Data Rev. 2, 12/2014
\/RoHS

Heterojunction Bipolar Transistor
Technology (InGaP HBT) MMZ09312BT1
High Efficiency/Linearity Amplifier
The MMZ09312B is a 2-stage high efficiency, Class ABInGaP HBT
amplifier designed for use as a linear driver amplifier in wireless base station
applications as well as an output stage in femtocell or repeater applications. It 400-1000 MHz, 31.7 dB
is suitable for applications with frequencies from 400 to 1000 MHz such as 29.6 dBm
CDMA, GSM, LTE and ZigBee® at operating voltages from 3 to 5 Volts. InGaP HBT LINEAR AMPLIFIER
* Typical Performance: Vggt = Vg2 = Velas = 5 Vdc, Igq = 74 mA
Pout Gps | ACPR | PAE
Frequency (dBm) (dB) (dBc) (%) Test Signal
900 MHz 24 31.5 -50.0 26.0 1S-95 CDMA
900 MHz 18.0 31.5 -50.0 10.8 1C W-CDMA TM1 @
900 MHz 17.0 31.5 -50.0 9.0 10 MHz LTE TM1.1
750 MHz 175 | 320 | -500 | 153 LTE 10/20 MHz QFN3x3
450 MHz 29 33.0 -40.0 57.0 ZigBee
Features
* Frequency: 400-1000 MHz
* P1dB: 29.6 dBm @ 900 MHz
* Power Gain: 31.7 dB @ 900 MHz
* OIP3: 42 dBm @ 900 MHz
* Active Bias Control (adjustable externally)
* Single 3to 5V Supply
* Performs Well with Digital Predistortion Systems
* Single-ended Power Detector
* Cost-effective 12-pin, 3 mm QFN Surface Mount Package
* In Tape and Reel. T1 Suffix = 1,000 Units, 12 mm Tape Width, 7-inch Reel.
Table 1. Typical Performance (1) Table 2. Maximum Ratings
450 900 Rating Symbol Value Unit
Characteristic Symbol | MHz MHz Unit Supply Voltage Voo 6 v
Small-Signal Gain (S21) Gp 33.8 31.7 dB Supply Current lec 550 mA
Input Return Loss (S11) IRL -22 -15 dB RF Input Power P 14 dBm
Output Return Loss (S22) ORL -25 -18 dB Storage Temperature Range Tstg -65t0 +150 | °C
Power Outpu_t @ 1dB P1dB 28.8 29.6 dBm Junction Temperature T, 175 °C
Compression
1. Voe1 = Veez = Veias = 5 Vdc, Ta = 25°C, 50 ohm system, CW
Application Circuit
Table 3. Thermal Characteristics
Characteristic Symbol Value @) Unit
Thermal Resistance, Junction to Case Royc 56 °C/W
Case Temperature 84°C, Vet = Voo2 = Veias = 5 Vdc

2. Refer to AN1955, Thermal Measurement Methodology of RF Power Amplifiers. Go to http://www.freescale.com/rf.
Select Documentation/Application Notes - AN1955.
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Table 4. Electrical Characteristics (Vcc1 = Vooe = Veias = 5 Vdc, 900 MHz, T = 25°C, 50 ohm system, in Freescale CW
Application Circuit)

Characteristic Symbol Min Typ Max Unit
Small-Signal Gain (S21) Gp 29 31.7 — dB
Input Return Loss (S11) IRL — -15 — dB
Output Return Loss (S22) ORL — -18 — dB
Power Output @ 1dB Compression P1dB — 29.6 — dBm
Third Order Output Intercept Point, Two-Tone CW OIP3 — 42 — dBm
Noise Figure NF — 4 — dB
Supply Current lca 69 74 83 mA
Supply Voltage Vee — 5 — \%

Table 5. ESD Protection Characteristics
Test Methodology Class

Human Body Model (per JESD22-A114) Meets 2000 V for all pins except:

Pin 11 meets 400 V
Pin 8 meets 200 V
Class 0 Rating

Machine Model (per EIA/JESD22-A115) A
Charge Device Model (per JESD22-C101) \Y
Table 6. Moisture Sensitivity Level
Test Methodology Rating Package Peak Temperature Unit
Per JESD22-A113, IPC/JEDEC J-STD-020 1 260 °C
Veaz Voot GND
| = VBa2 Vo1 GND
V Vi
BAl BAS | | oc2
_| CIRCUIT Vit IIl El Voo
VBias RFout VBias RFout
—] — — RFin RFout
RFin = = ¥ RFout El Izl
GND GND Ppgr
I T |
GND GND  Pper
Figure 1. Functional Block Diagram Figure 2. Pin Connections
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Figure 3. MMZ09312B Test Circuit Schematic — CDMA 1S-95, 900 MHz, 5.0 V
Table 7. MMZ09312B Test Circuit Component Designations and Values — CDMA 1S-95, 900 MHz, 5.0 V
Part Description Part Number Manufacturer
Ct1, C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce, C7,C8, C9 Components Not Placed
C10 4.7 pF Chip Capacitor 04023J4R7BBSTR AVX
C11 6.8 pF Chip Capacitor 04023J6R8BBSTR AVX
L1 8.2 nH Chip Inductor LL1608-FSL8N2JL TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 33 nH Chip Inductor 0402CS-33NXGLW Coilcraft
L4 22 nH Chip Inductor 0402CS-22NXGLW Coilcraft
L5 3.3 nH Chip Inductor 0603CS-3N3XJLW Coilcraft
R1 330 Q, 1/16 W Chip Resistor RC0402JR-07331RL Yageo
R2 1.5 kQ, 1/16 W Chip Resistor RC0402JR-07152RL Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola
Note: Component numbers C6, C7, C8, C9 and R3 are labeled on board but not placed.
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) VBias [Board] supplies Va1, Vea2 and Vgjas [Device].

Note: Component numbers C6*, C7*, C8*, C9* and R3* are labeled on board but not placed.

Figure 4. MMZ09312B Test Circuit Component Layout — CDMA 1S-95, 900 MHz, 5.0 V

Table 7. MMZ09312B Test Circuit Component Designations and Values — CDMA 1S-95, 900 MHz, 5.0 V

Part Description Part Number Manufacturer
C1,C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce6, C7,C8, C9 Components Not Placed
C10 4.7 pF Chip Capacitor 04023J4R7BBSTR AVX
C11 6.8 pF Chip Capacitor 04023J6R8BBSTR AVX
L1 8.2 nH Chip Inductor LL1608-FSL8N2JL TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 33 nH Chip Inductor 0402CS-33NXGLW Coilcraft
L4 22 nH Chip Inductor 0402CS-22NXGLW Coilcraft
L5 3.3 nH Chip Inductor 0603CS-3N3XJLW Coilcraft
R1 330 Q, 1/16 W Chip Resistor RC0402JR-07331RL Yageo
R2 1.5 kQ, 1/16 W Chip Resistor RCO0402JR-07152RL Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola

(Test Circuit Component Designations and Values table repeated for reference.)
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TYPICAL CHARACTERISTICS — CDMA 1S-95, 900 MHz, 5.0 V
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TYPICAL CHARACTERISTICS — CDMA 1S-95, 900 MHz, 5.0 V
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Figure 12. MMZ09312B Test Circuit Schematic — UMTS/LTE, 900 MHz, 5.0 V
Table 8. MMZ09312B Test Circuit Component Designations and Values — UMTS/LTE, 900 MHz, 5.0 V
Part Description Part Number Manufacturer
Ct1, C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce, C7,C8, C9 Components Not Placed
C10 3.9 pF Chip Capacitor 04023J3R9BBSTR AVX
C11 5.6 pF Chip Capacitor 04023J5R6BBSTR AVX
L1 8.2 nH Chip Inductor LL1608-FSL8N2JL TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 33 nH Chip Inductor 0402CS-33NXGLW Coilcraft
L4 22 nH Chip Inductor 0402CS-22NXGLW Coilcraft
L5 3.3 nH Chip Inductor 0603CS-3N3XJLW Coilcraft
R1 330 Q, 1/16 W Chip Resistor RC0402JR-07331RL Yageo
R2 1.5 kQ, 1/16 W Chip Resistor RC0402JR-07152RL Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola
Note: Component numbers C6, C7, C8, C9 and R3 are labeled on board but not placed.
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) VBias [Board] supplies Va1, Vea2 and Vgjas [Device].

Note: Component numbers C6*, C7*, C8*, C9* and R3* are labeled on board but not placed.

Figure 13. MMZ09312B Test Circuit Component Layout — UMTS/LTE, 900 MHz, 5.0 V

Table 8. MMZ09312B Test Circuit Component Designations and Values — UMTS/LTE, 900 MHz, 5.0 V

Part Description Part Number Manufacturer
C1,C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce6, C7,C8, C9 Components Not Placed
C10 3.9 pF Chip Capacitor 04023J3R9BBSTR AVX
C11 5.6 pF Chip Capacitor 04023J5R6BBSTR AVX
L1 8.2 nH Chip Inductor LL1608-FSL8N2JL TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 33 nH Chip Inductor 0402CS-33NXGLW Coilcraft
L4 22 nH Chip Inductor 0402CS-22NXGLW Coilcraft
L5 3.3 nH Chip Inductor 0603CS-3N3XJLW Coilcraft
R1 330 Q, 1/16 W Chip Resistor RC0402JR-07331RL Yageo
R2 1.5 kQ, 1/16 W Chip Resistor RCO0402JR-07152RL Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola

(Test Circuit Component Designations and Values table repeated for reference.)
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TYPICAL CHARACTERISTICS — UMTS/LTE, 900 MHz, 5.0 V
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TYPICAL CHARACTERISTICS — UMTS/LTE, 900 MHz, 5.0 V
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OPERATING CONDITIONS FOR FIGURES 17-19
W-CDMA LTE 10 MHz
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CF =9.31 dB, Channel Bandwidth = 3.84 MHz CF =11.70 dB, Channel Bandwidth = 9 MHz
Adjacent Channel Bandwidth = 3.84 MHz Adjacent Channel Bandwidth = 9 MHz
Channel Offset = +5 MHz Channel Offset = +10 MHz
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Figure 20. MMZ09312B Test Circuit Schematic — CDMA 1S-95, 900 MHz, 3.3 V

Table 9. MMZ09312B Test Circuit Component Designations and Values — CDMA 1S-95, 900 MHz, 3.3 V

Part Description Part Number Manufacturer
Ct1, C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce, C7,C8, C9 Components Not Placed
C10 4.7 pF Chip Capacitor 04023J4R7BBSTR AVX
C11 6.8 pF Chip Capacitor 04023J6R8BBSTR AVX
L1 8.2 nH Chip Inductor LL1608-FSL8N2JL TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 33 nH Chip Inductor 0402CS-33NXGLW Coilcraft
L4 22 nH Chip Inductor 0402CS-22NXGLW Coilcraft
L5 3.3 nH Chip Inductor 0603CS-3N3XJLW Coilcraft
R1 82 Q, 1/16 W Chip Resistor RC0402JR-07820RL Yageo
R2 470 @, 1/16 W Chip Resistor RC0402JR-07471RL Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola
Note: Component numbers C6, C7, C8, C9 and R3 are labeled on board but not placed.
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(1) Vgias [Board] supplies Vga1, Va2 and Vgas [Device].

Note: Component numbers C6*, C7*, C8*, C9* and R3* are labeled on board but not placed.

Figure 21. MMZ09312B Test Circuit Component Layout — CDMA 1S-95, 900 MHz, 3.3 V

Table 9. MMZ09312B Test Circuit Component Designations and Values — CDMA 1S-95, 900 MHz, 3.3 V

Part Description Part Number Manufacturer
C1,C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce6, C7,C8, C9 Components Not Placed
C10 4.7 pF Chip Capacitor 04023J4R7BBSTR AVX
C11 6.8 pF Chip Capacitor 04023J6R8BBSTR AVX
L1 8.2 nH Chip Inductor LL1608-FSL8N2JL TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 33 nH Chip Inductor 0402CS-33NXGLW Coilcraft
L4 22 nH Chip Inductor 0402CS-22NXGLW Coilcraft
L5 3.3 nH Chip Inductor 0603CS-3N3XJLW Coilcraft
R1 82 Q, 1/16 W Chip Resistor RC0402JR-07820RL Yageo
R2 470 Q, 1/16 W Chip Resistor RC0402JR-07471RL Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola

(Test Circuit Component Designations and Values table repeated for reference.)
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TYPICAL CHARACTERISTICS — CDMA 1S-95, 900 MHz, 3.3 V
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TYPICAL CHARACTERISTICS — CDMA 1S-95, 900 MHz, 3.3V
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Figure 29. MMZ09312B Test Circuit Schematic — UMTS/LTE, 900 MHz, 3.3 V

Table 10. MMZ09312B Test Circuit Component Designations and Values — UMTS/LTE, 900 MHz, 3.3 V

Part Description Part Number Manufacturer
Ct1, C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce, C7,C8, C9 Components Not Placed
C10 3.9 pF Chip Capacitor 04023J3R9BBSTR AVX
C11 6.8 pF Chip Capacitor 04023J6R8BBSTR AVX
L1 8.2 nH Chip Inductor LL1608-FSL8N2JL TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 33 nH Chip Inductor 0402CS-33NXGLW Coilcraft
L4 22 nH Chip Inductor 0402CS-22NXGLW Coilcraft
L5 3.3 nH Chip Inductor 0603CS-3N3XJLW Coilcraft
R1 82 Q, 1/16 W Chip Resistor RC0402JR-07820RL Yageo
R2 470 @, 1/16 W Chip Resistor RC0402JR-07471RL Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola
Note: Component numbers C6, C7, C8, C9 and R3 are labeled on board but not placed.
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(1) Vgias [Board] supplies Vga1, Va2 and Vgas [Device].

Note: Component numbers C6*, C7*, C8*, C9* and R3* are labeled on board but not placed.

Figure 30. MMZ09312B Test Circuit Component Layout — UMTS/LTE, 900 MHz, 3.3 V

Table 10. MMZ09312B Test Circuit Component Designations and Values — UMTS/LTE, 900 MHz, 3.3 V

Part Description Part Number Manufacturer
C1,C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce6, C7,C8, C9 Components Not Placed
C10 3.9 pF Chip Capacitor 04023J3R9BBSTR AVX
C11 6.8 pF Chip Capacitor 04023J6R8BBSTR AVX
L1 8.2 nH Chip Inductor LL1608-FSL8N2JL TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 33 nH Chip Inductor 0402CS-33NXGLW Coilcraft
L4 22 nH Chip Inductor 0402CS-22NXGLW Coilcraft
L5 3.3 nH Chip Inductor 0603CS-3N3XJLW Coilcraft
R1 82 Q, 1/16 W Chip Resistor RC0402JR-07820RL Yageo
R2 470 Q, 1/16 W Chip Resistor RC0402JR-07471RL Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola

(Test Circuit Component Designations and Values table repeated for reference.)
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TYPICAL CHARACTERISTICS — UMTS/LTE, 900 MHz, 3.3 V
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Figure 33. S22 versus Frequency
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TYPICAL CHARACTERISTICS — UMTS/LTE, 900 MHz, 3.3 V
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OPERATING CONDITIONS FOR FIGURES 34-36
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Figure 37. MMZ09312B Test Circuit Schematic — ZigBee, 450 MHz, 5.0 V

Table 11. MMZ09312B Test Circuit Component Designations and Values — ZigBee, 450 MHz, 5.0 V

Part Description Part Number Manufacturer
Ct1, C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce, C7,C8, C9 Components Not Placed
C10 3.9 pF Chip Capacitor 04023J3R9BBSTR AVX
C11 10 pF Chip Capacitor 04023J10R0OBBSTR AVX
L1 18 nH Chip Inductor LL1608-FSL18NOS TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 3.9 nH Chip Inductor LL1608-FSL3N9S TOKO
L4 12 nH Chip Inductor LL1608-FSL12NOS TOKO
L5 12 nH Chip Inductor 0603CS-12NXJL Coilcraft
R1 330 Q, 1/16 W Chip Resistor RC0402JR-07331RL Yageo
R2 1.5 kQ, 1/16 W Chip Resistor RC0402JR-07152RL Yageo
R3 Component Not Placed
PCB 0.014",¢,=3.7 FR408 Isola
Note: Component numbers C6, C7, C8, C9 and R3 are labeled on board but not placed.
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(1) Vgias [Board] supplies Vga1, Va2 and Vgas [Device].

Note: Component numbers C6*, C7*, C8*, C9* and R3* are labeled on board but not placed.

Figure 38. MMZ09312B Test Circuit Component Layout — ZigBee, 450 MHz, 5.0 V

Table 11. MMZ09312B Test Circuit Component Designations and Values — ZigBee, 450 MHz, 5.0 V

Part Description Part Number Manufacturer
C1,C2 1 uF Chip Capacitors GRM155R61A105KE15 Murata
C3 4.7 uF Chip Capacitor GRM188R60J475KE19 Murata
C4 470 pF Chip Capacitor GRM1555C1H471JA01 Murata
C5 100 pF Chip Capacitor GRM1555C1H101JA01 Murata
Ce6, C7,C8, C9 Components Not Placed
C10 3.9 pF Chip Capacitor 04023J3R9BBSTR AVX
C11 10 pF Chip Capacitor 04023J10R0OBBSTR AVX
L1 18 nH Chip Inductor LL1608-FSL18NOS TOKO
L2 1.2 nH Chip Inductor LL1608-FSL1N2S TOKO
L3 3.9 nH Chip Inductor LL1608-FSL3N9S TOKO
L4 12 nH Chip Inductor LL1608-FSL12NOS TOKO
L5 12 nH Chip Inductor 0603CS-12NXJL Coilcraft
R1 330 Q, 1/16 W Chip Resistor RC0402JR-07331RL Yageo
R2 1.5 kQ, 1/16 W Chip Resistor RCO0402JR-07152RL Yageo
R3 Component Not Placed
PCB 0.014", ¢, =3.7 FR408 Isola

(Test Circuit Component Designations and Values table repeated for reference.)
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TYPICAL CHARACTERISTICS — ZIGBEE, 450 MHz, 5.0 V
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TYPICAL CHARACTERISTICS — ZIGBEE, 450 MHz, 5.0 V
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A
NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONING & TOLERANCING PER ASME Y14.5 — 2009.
/3\  THIS DIMENSION APPLIES TO PLATED TERMINAL AND IS MEASURED BETWEEN 0.15
AND 0.30 MM FROM TERMINAL TIP.
BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED PAD AS WELL AS
THE TERMINALS.
/5\  THIS DIMENSION APPLIED ONLY FOR TERMINALS.
FREESCALE SEMICONDUCTOR, INC.
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PRODUCT DOCUMENTATION, SOFTWARE AND TOOLS

Refer to the following resources to aid your design process.

Application Notes

* AN1955: Thermal Measurement Methodology of RF Power Amplifiers

Software

» .s2p File
Development Tools

* Printed Circuit Boards

For Software and Tools, do a Part Number search at http://www.freescale.com, and select the “Part Number” link. Go to
Software & Tools on the part’s Product Summary page to download the respective tool.

At this time, because of the physical characteristics of the part, failure analysis is limited to electrical signature analysis. In

FAILURE ANALYSIS

cases where Freescale is contractually obligated to perform failure analysis (FA) services, full FA may be performed by third
party vendors with moderate success. For updates contact your local Freescale Sales Office.

REVISION HISTORY

The following table summarizes revisions to this document.

Revision Date Description
0 Nov. 2011 Initial Release of Data Sheet
1 Feb. 2012 Typical Performance table: changed Pg,; at 750 MHz from 19.5 to 17.5 dBm to reflect recent performance
measurements, p. 1
Figs. 3, 12 and 21, MMZ09312B Test Circuit Schematic: corrected L1 inductor label in test circuit
schematics, pp. 3, 7 and 11
2 Dec. 2014 Typical Performance table: added 900 MHz, 1C W-CDMA TM1 and 900 MHz, 10 MHz LTE TM1.1, p. 1

Table 2, Maximum Ratings: updated Junction Temperature from 150°C to 175°C to reflect recent test
results of the device, p. 1

Added application circuit for UMTS/LTE, 900 MHz, 5.0 V as follows: schematic, component designations
and values, component layout, and typical characteristic performance graphs, pp. 7-10

Added application circuit for UMTS/LTE, 900 MHz, 3.3 V as follows: schematic, component designations
and values, component layout, and typical characteristic performance graphs, pp. 15-18

Fig. 46, Product Marking: updated date code line to reflect improved traceability information, p. 23
Added Failure Analysis information, p. 27
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!
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