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GaN power market is booming!

Source: https://www.yolegroup.com/product/report/power-gan-2023/
https://www.amazon.com/Charger-Sacrack-Charging-Station-Portable/dp/B09GJXVHVK/ref=sr_1_13?crid=2L65IYLP53UVN&keywords=anker%2Bpower%2Badapter%2Busb-c%2B100w&qid=1693385810&sprefix=anker%2Bpower%2Badapter%2Busb-c%2B100w%2Caps%2C152&sr=8-13&th=1
https://www.macrumors.com/2021/10/19/apple-140w-power-adapter-usb-pd-3-1/
https://www.amazon.com/Charger-Sacrack-Charging-Station-Portable/dp/B09GJXVHVK/ref=sr_1_13?crid=2L65IYLP53UVN&keywords=anker%2Bpower%2Badapter%2Busb-c%2B100w&qid=1693385810&sprefix=anker%2Bpower%2Badapter%2Busb-c%2B100w%2Caps%2C152&sr=8-13&th=1

• Many companies understand the benefits of 
using GaN power devices, as they enable:
• Smaller system size. 
• Higher power density. 
• Higher efficiency.  
• Cheaper solutions.

• GaN is now being used in marketing for 
greener and powerful solutions!  

Courtesy of Yole

https://www.yolegroup.com/product/report/power-gan-2023/
https://www.amazon.com/Charger-Sacrack-Charging-Station-Portable/dp/B09GJXVHVK/ref=sr_1_13?crid=2L65IYLP53UVN&keywords=anker%2Bpower%2Badapter%2Busb-c%2B100w&qid=1693385810&sprefix=anker%2Bpower%2Badapter%2Busb-c%2B100w%2Caps%2C152&sr=8-13&th=1
https://www.macrumors.com/2021/10/19/apple-140w-power-adapter-usb-pd-3-1/
https://www.amazon.com/Charger-Sacrack-Charging-Station-Portable/dp/B09GJXVHVK/ref=sr_1_13?crid=2L65IYLP53UVN&keywords=anker%2Bpower%2Badapter%2Busb-c%2B100w&qid=1693385810&sprefix=anker%2Bpower%2Badapter%2Busb-c%2B100w%2Caps%2C152&sr=8-13&th=1
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Innoscience has shipped 600 Million InnoGaN!

...You can find InnoGaN in Chargers, Datacenter, Inside Smartphones, Lidar, LED driver etc...

600
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System solution is smaller and cheaper with InnoGaN
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Smaller = Better

Ron Qg is 10x better than Silicon.
You can switch at higher frequency 

while keeping high efficiency. 
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High frequency means shrinking of 
the passives, making power systems 

smaller and often cheaper. 
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System solution is smaller and cheaper with InnoGaN

GaN power devices do not have a 
body diode that means Qrr = 0 and 

no reverse recovery current.

GaN

Si

Id (A)

time

Dual Boost Bridgeless PFC

Totem-pole Bridgeless PFC 

VAC
LB1

LB2

D1 D2

CB RL VO
+

-

S1 S2D3 D4

VAC
LB

D1S1

CB RL VO
+

-

S2 D2

Simpler & with 
less components 

No reverse recovery means simpler 
and cheaper system topology while 
keeping or increasing performance.
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With GaN power conversion systems are 
Lighter, Smaller, Simpler and Cheaper

Heat sink elimination or 
smaller 
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Simpler with less components (BOM)
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Size and cost reduction of the 
passives

X

High efficiency High frequency No body diode/no Reverse recovery 

Dual Boost Bridgeless PFC

Totem-pole Bridgeless PFC 



77

Innoscience: one stop shop for e-mode GaN devices
LV, MV and HV devices 
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LV/MV: 
• 30V-150V
• Ron: 1.8mOhm – 14mOhm
• WLCSP, FCQFN, EN-FCQFN, LGA 

HV: 
• 650V/700V
• Ron: 30mOhm -  600mOhm 
• DFN, TO252, TO220, TOLL, TOLT

Single Channel Gate driver 
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An example: 4.2kW PSU with GaN at primary and secondary side
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80+ Titanium 4.2kW PSU

Peak η : 94% 

80 Plus Platinum

InnoGaN

Silicon

Peak η: 97.5% 

80 Plus Titanium 

97.5%
• Topology: Totem pole PFC + LLC

• InnoGaN FETs：

• S1-S4: INN650TA050AH (650V/70mΩ, TOLL)  

• S5-S10: INN650TA030AH (650V/30mΩ, TOLL) 

• SR1-SR4: INN150FQ032A (150V/3.2mΩ, FCQFN) 

• Output：12V, 4.2kW

• Size 37x69x185mm – 130 W/in3

• Meet 80 PLUS Titanium rating

150V GaN700V GaN
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Another example: LED Track Light（150W）

Example Silicon driver #1: too long
Driver occupies large part of the track  

Example Silicon driver #2: too thick
Driver height doesn’t match the track. 

InnoGaN Solution（PFC+LLC, 200KHz) : perfect
Balance of size and shape and gain 4% in efficiency (6W saved/track)

15x15x400mm

20x30x200mm

15x15x200mm



1010

InnoGaN makes anything smaller, thinner and more efficient

PCBA Size：220mm*180mm*8.5mm

220mm
180mm

8.5mm

300W ultra-thin TV power supply 1000W 48V-12V DC-DC 1MHz Power Module

60mm

70mm 16m
m

50mm

30mm 8mm

600W Silicon solution

1kW SolidGaN Solution

70% side 
reduction

Peak Efficiency: 97.9% Peak Efficiency : 98.5% 

…And many others (inverters, motor 
drivers, PV u-inverters etc..)

20W-240W PD Charges 
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Discrete and integrated solution: PFC case study

Filter

Controller

Rsense
 (to read-out 

current)
Diode to protect 

the gate

Needs to be 
optimized to 

drive GaN

Discrete solution

Filter

Controller

eu

TFF XFF U

7X

UI PF

RTQI

RYO
XEE F

Flexible Precautions Several components

Integrated Solution
Easy Protected Everything Integrated

700V 
GaN 700V 

GaN

All the functions 
integrated and 
optimized: just 

solder it 
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ISG610x – 700V SolidGaN with Current Sense

Internal Voltage Linear 
Regulator: to assure 6.5V to 
maximize power efficiency 
while ensuring the reliability of 
the GaN FET

VCC and VDD Under Voltage 
lockout (UVLO) protection: 
turn-off the GaN FET and 
ignore PVM when needed

Over Temperature Protection 
(OTP): if the internal junction 
temperature Tj exceeds 165°C, the 
GaN FET is turned off. 

Optimized Gate driver: 
design to effectively drive the 
GaN HEMT for high 
frequency operations

Cycle-by-cycle over current 
protection (OCP) based on 
the current-sense signal to 
protect the GaN FET

Autonomous standby (STBY) 
mode to improve system 
efficiency.
The internal circuitry is turned 
off when no PWM signal à 
supply current is drastically 
reduced to 115uA (typical)

Loss-less Current Sensing 
with 7% Accuracy

Ron: 140 – 460 mOhm
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Benefit of Lossless Current sensing
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Resistance in the GaN switch path
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Ω

• Current sensing resistor loss is eliminated (save in cost, efficiency etc..)

• Larger GaN Rdson can be used. à Cost reduction

Typical discrete With lossless 
current sensing Approximately, half of 

the resistance is given 
by the sense resistor 

(or shunt) 
DRV

CS

Rsense

Driver
PWM

U

F

Ft kxgt

31M

PW
M

CS

No Rsense
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Why are some companies holding back from moving into GaN?

• Price perception: GaN power devices are 2x or 3x more 
expensive than a Si power device.

• Reliability perception: GaN is a new technology, and its 
reliability is questionable. 
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How did we reduce the cost of GaN?

Economy of scale &
Integrated Device 

Manufacture (IDM) 
model

DPW
3886

(2x2mm2 die)

DPW
7265

(2x2mm2 die)

~1.8x more dies per wafer (DPW)

6-inch
8-inch

8-inch GaN-on-Si 
wafers 

(~2x more dies than 6-
inch)

High yield 

685 65: 6: 4 655 643 666
626 682 638 666 654 666 6: 7 633 653 62: 64: 65; 63; 635

638 634 639 627 643 659 62; 5: 4 594 635 628 64; 643 634 5; 6 595 635 64:
639 59; 59: 624 629 5: : 634 629 5: 5 5: 4 588 5; 4 5: ; 625 628 5: 5 5: 8 598 642 72; 645 677

634 5; 3 5: 4 5; 6 596 5; 2 626 5; ; 5; 4 595 585 57; 57; 5: 4 5: 8 627 59; 592 589 587 663 658 639 653
585 576 594 632 768 5: : 5; : 586 572 572 56: 5: 7 5; 5 625 597 585 564 56: 577 5; 3 5: 5 5: ; 629 592 594 59;

643 578 582 582 578 5; 7 634 626 59: 543 553 574 6; 8 593 5: ; 5: 8 592 555 557 548 559 5: 9 5: 9 5; 2 64; 568 583 583 5: 2 676
654 587 563 558 569 637 5; 4 5: 6 594 55; 563 558 54: 595 598 5: : 599 554 543 555 553 59: 59: 592 5: 8 555 624 549 562 5; 5 64: 582

643 58: 564 563 55: 592 5: 5 559 545 556 592 592 597 554 53: 586 592 599 5: 3 54; 563 58; 5: : 637 63;
62: 575 593 542 549 5: 3 5: 8 538 538 548 588 5: : 5: 7 536 53: 587 58: 593 58; 538 54: 5: 3 5; 2 5: : 644

67: 684 65: 65: 658 629 635 636 582 645 642 642 935 623 629 646 625 642 62: 627 65; 634 62; 622 634 628 625 639 632 628 625 646 647 662 685 6: 2
689 67; 659 657 639 62: 632 632 644 625 633 62: 625 634 5; ; 633 678 626 626 5; ; 622 638 626 5; : 5: ; 5; 5 5; 7 62: 623 629 6; 8 628 63: 637 644 668 692 6: :

697 667 665 63; 643 627 62; 622 629 642 628 5; 7 5; 3 5; : 5; : 622 5; 7 5; 3 5; 4 627 5; 3 637 632 624 5; 8 626 5: 8 5; 4 622 625 5; ; 5; 7 635 622 627 647 653 659 679 72:
68: 66; 673 64: 647 646 622 5; 4 5; 6 639 627 5; 3 633 5; 8 622 5; 3 623 642 5; 8 624 5; 2 5; 4 5; 5 5: 8 5; 3 5; 2 5; ; 5: 4 5; : 5; 4 5; 6 625 626 62: 682 623 634 649 657 66; 699 72;
6: 3 656 667 64: 62: 633 5; 8 5; 6 5; 5 5; 6 622 5; 6 5; ; 5: 9 6: ; 5: 8 623 5: 9 5; ; 5; 5 5: ; 5: 5 5: ; 5: 7 5; 6 5; ; 5; 8 5: 7 5: 9 5; ; 5; : 5; 5 66; 5; ; 623 626 627 65; 648 654 686 6: 6

629 646 5: 6 5; 7 5; 7 5: 5 5: 4 5; 9 57; 56: 579 574 5: 8 597 588 598 56; 564 579 569 589 57; 584 596 564 569 566 567 58; 586 58: 596 576 578 579 578 5: 8 597 5; 3 657 5; 2 632 638 697
5; 4 59; 598 587 5: 6 598 593 58; 57: 574 574 56; 595 58: 578 5: 3 564 565 566 55; 582 578 584 596 566 567 566 564 582 587 595 59; 56: 576 576 565 597 597 596 5; 2 592 5: : 5: : 665

635 5: 3 623 588 5; : 598 595 592 565 573 56; 576 588 58; 57; 589 564 574 556 55; 595 595 569 58: 559 555 55: 554 588 569 589 596 565 57: 574 574 58: 599 593 5: : 586 598 587 5: 5 64: 698
648 5; ; 5: 2 588 597 593 58: 595 585 56; 566 564 585 59; 598 626 55: 55; 557 562 578 58; 593 59: 555 556 556 564 583 587 589 5: 5 55; 563 576 56; 594 597 598 59; 576 578 57: 595 5: 9 638 674 722
626 596 594 592 5: 5 592 596 597 567 562 573 568 577 588 584 587 565 555 563 55; 582 57: 582 58; 557 564 553 558 586 57; 57: 594 563 567 567 562 58; 593 59: 595 57: 57: 582 585 5; 3 623 63; 683

5: 4 586 565 576 559 555 55: 542 546 53; 547 556 546 555 556 534 536 538 537 543 545 552 545 539 535 537 534 547 544 552 54; 538 532 52: 543 555 552 554 558 537 53: 552 547 55: 563 573 589 577 5: 8 659
583 55; 587 557 562 53; 52; 533 54; 54: 533 535 532 533 546 549 532 543 536 542 54; 558 539 536 529 562 558 567 538 543 565 562 55: 573 562
553 548 556 55: 554 543 537 537 54: 548 536 533 537 533 549 546 535 537 53: 52; 553 54: 538 534 534 556 54: 555 544 534 557 559 569 567 557

566 55; 556 543 556 552 549 552 534 534 527 535 545 542 546 552 536 546 534 534 554 554 54: 553 542 53; 526 536 558 549 54: 553 526 53: 52; 533 549 54; 546 545 535 537 53: 536 554 554 563 562 554 559 582 628
56: 564 539 556 54: 548 547 539 53: 52; 527 543 547 546 547 536 527 528 529 553 53: 54: 55: 536 543 52; 533 552 549 548 547 527 52; 528 526 547 547 548 552 526 532 52: 543 553 54: 54: 548 538 542 556 575 628

573 592 584 555 55; 4; 4 4: ; 525 534 567 557 547 549 4: 7 4: 9 4; 2 542 554 55; 54: 55; 4: 5 4; 6 4: ; 4; 4 567 563 562 556 4; 4 4; 5 4; 5 4; 3 557 566 559 554 4: 2 4: 5 4: 4 4: 7 559 556 565 55; 4: : 4: : 4: 2 4: ; 565 575 592 5: 7 582
563 589 56; 562 565 4: 9 4: : 4; 4 529 563 557 555 546 4: 4 4: 9 4: ; 534 564 55: 567 556 4; 2 4: 9 529 4; 7 562 562 55; 563 4: ; 4; 4 4; 8 4: : 557 558 55: 557 4: 5 4: ; 4: 4 4: 4 552 557 558 556 526 4; 5 49; 4: 7 562 572 578 596 5; 3
549 584 572 55; 553 4: 4 4: 9 4: 8 526 554 554 555 543 4: 3 4: 3 4: 6 529 564 564 552 558 4; 2 527 526 4; 2 572 567 577 565 4; : 4: ; 523 4; 7 559 559 553 554 4: : 4: 6 49: 4: 5 54: 553 556 55; 4: 7 4: 8 49; 4; 6 55: 568 573 586 582

557 548 567 572 566 554 4; 2 4: 3 4: 8 4: 8 559 562 548 545 4: 5 4: 4 4: 7 4; 8 55; 563 553 55: 4; : 4; 9 526 522 572 567 565 56: 554 4; 6 528 4; 5 55; 55; 562 553 4: : 4: ; 4: 8 4: 4 545 553 559 55; 4; 2 4: 9 4: 3 4; 5 556 568 573 576 563 5; 2
556 58; 564 566 555 4; 8 4: 3 4: 4 4: 8 556 55: 54; 552 4: 6 4: 5 4; 2 4; 5 56; 56: 56: 563 4: : 522 524 527 572 575 55: 563 4; 9 4; : 524 526 565 55; 562 55; 4; 5 4: 7 4: 5 4: 3 542 549 554 553 523 4: ; 4: 9 4: 4 553 558 55: 563 533 555 582
626 5: 7 5; 2 5: 9 596 598 594 598 596 596 5: 5 592 599 595 5: 8 5: 3 5: 6 598 5: 6 5; 3 599 5: : 5; 2 5: : 5: : 5; 3 5; : 5; 4 5: 8 5: : 5; 7 5; 4 5: 9 5; 4 5; 4 5: 5 5; 6 5; 2 5; 3 595 598 592 595 5: 2 596 597 5: 4 5: 2 596 595 59; 5: 5 5: 8 627 643 675

643 628 5: : 5: 6 5: 2 596 599 5: 8 598 59; 58: 5: 4 59: 594 5: 3 597 59; 5: 7 5: 6 5: 6 5: 9 5; 9 5; 9 624 5; 9 5; 5 5; 6 622 622 5; ; 5; ; 5; 3 5; 3 5; 7 5; 6 5; 9 5: ; 5: 2 5; 4 5; 8 599 59; 599 599 599 593 5: : 598 596 595 597 5: 4 5: 2 5: 9 638 633 668 742
632 5: : 5: 3 5: : 5: 6 5: 4 599 598 594 597 594 599 592 585 5: 3 5: 4 5: 4 5: 3 5; 9 5; 4 5: : 5; 9 5; 5 623 624 626 625 622 5; : 628 5; : 5; 2 5: ; 5; 4 624 5; ; 5; 4 5: 4 5; 3 5: 8 59; 599 597 596 595 599 59: 59; 598 5: 4 59: 59; 5; 4 5: 7 5; 6 623 65; 6; :
629 5; 2 5; 3 59; 59; 597 595 593 5: 2 58: 58; 593 589 588 5: 2 5: 3 598 5: 9 5: 3 5; 4 5: : 5: 8 627 5: 9 5; 5 5; 8 5; 4 633 632 5; 6 5; 6 5; 2 5; 8 664 623 627 627 598 5: 6 59: 5: 9 5: 5 59; 59: 597 586 596 58; 58: 595 596 5: 5 598 5: 6 66; 5; : 649 69:

62; 5; 7 5; 5 5: : 595 599 599 58; 679 584 59: 5: 3 59: 5: 2 5; 8 5; 8 633 5; : 626 623 5; 9 638 624 5; 8 5; 4 5; : 5; : 5; 8 5; 9 5: 2 5: 9 59: 623 588 589 592 597 596 599 5: 3 5; : 632 682 77:
5: 7 575 565 554 56; 579 548 544 545 56: 575 57: 56: 558 59: 593 598 5; 8 569 576 5: 9 5; 3 5: 8 5: 7 576 573 599 598 587 563 559 563 57: 574 547 546 556 552 572 583 568 58; 628 6; 2
589 56: 565 54; 577 577 575 572 546 545 53; 542 569 56; 576 57; 556 566 569 56; 593 594 598 596 567 575 582 582 5: 8 5: 8 5; 5 5: 2 577 579 573 577 597 5: 3 58; 59: 572 556 559 559 57; 572 565 582 543 548 54; 554 573 575 573 584 564 58; 5; 4 696
58: 55: 555 559 583 576 569 56; 543 537 546 54: 575 573 574 583 54: 554 56: 573 595 594 5: 3 596 564 576 572 573 595 5: 9 59: 597 575 578 569 569 594 583 57: 588 576 555 557 556 573 56; 567 579 545 539 546 548 573 573 568 579 562 578 598 669
585 557 558 557 575 575 568 56; 543 54; 53: 546 573 568 574 574 562 555 568 579 592 5: 3 577 594 574 575 593 568 594 599 5: 7 5: 7 577 576 577 567 586 599 585 596 564 558 554 553 572 572 576 579 55; 542 546 548 574 578 573 57; 556 563 593 655

5: ; 56; 55: 559 575 572 574 572 545 537 534 542 56; 578 573 57; 552 557 55; 56: 598 58: 592 598 56; 572 579 582 5: 9 5: 6 5: 3 5: 2 56; 569 583 569 598 595 58: 585 568 569 563 563 573 576 56; 56; 552 543 548 543 567 572 578 578 553 563 563 586 655 582
586 55; 582 523 527 524 4; ; 534 536 528 52; 4; 7 525 526 525 544 539 54; 556 559 536 549 549 549 55: 568 576 555 567 54; 554 562 55; 574 577 539 53; 537 542 553 562 55; 559 534 527 52: 533 53: 53: 539 534 4; 3 4; 8 524 529 539 544 545 54: 552 595 696
575 54; 546 528 526 522 525 53; 533 527 52; 4; 3 523 523 524 548 546 546 557 543 552 555 556 562 563 559 59: 567 564 554 55: 575 577 56: 565 534 535 533 554 554 557 56; 547 537 532 533 527 539 536 565 536 4; ; 4; 9 524 522 53; 545 546 567 548 595 678
56; 582 582 528 527 522 528 537 534 524 582 522 537 526 532 54; 543 552 563 548 558 554 552 559 562 567 579 56: 563 555 54: 577 576 57: 578 536 533 534 53: 557 553 562 548 543 528 528 524 542 543 539 537 4; 5 4; ; 4; : 528 53; 542 544 548 546 582 669
56: 582 542 528 522 525 522 534 529 529 532 524 527 4; : 536 555 54; 553 55: 546 557 54; 53; 552 567 574 574 56: 56; 552 552 573 568 577 56: 546 542 542 553 556 575 55: 554 534 524 536 528 542 53: 536 538 4; 3 4; 7 4; 9 529 53; 53; 545 544 543 57: 659
562 582 547 568 52; 4; : 4; : 537 52: 533 533 527 4; 6 527 52; 555 557 55: 557 536 545 546 578 57: 566 55: 566 559 567 559 562 574 579 579 568 548 54: 55: 542 559 559 554 552 538 535 533 528 538 536 537 52: 533 4; 9 522 527 53: 53: 546 546 542 574 647

555 52; 4; 4 524 559 556 54: 545 496 499 487 494 545 547 552 556 4; 6 4; 6 4; 8 524 56; 577 587 582 537 532 525 532 58; 586 596 588 53: 544 543 535 574 57: 57; 56: 527 4; 5 4; 9 4; 6 563 562 559 554 4: 4 4: 5 498 48: 544 545 549 544 4: 3 49; 4: 9 4: 8 582 592 65; 726
56: 526 523 4: ; 553 547 549 545 497 4: 3 496 498 547 554 55: 554 4; 3 4; 3 4; 4 4; ; 56; 579 576 577 538 542 534 53: 586 598 594 5: 2 547 534 536 53: 582 582 586 568 528 528 523 4: ; 557 568 558 54; 4: 3 49: 4: 4 4: 5 53: 545 545 543 4: 2 49; 4: 9 4: 7 565 588 649 6; 9

529 4: ; 532 555 552 49; 49; 4: 7 495 548 554 4: : 537 526 4; 5 588 578 546 535 53: 588 58; 58; 557 539 57: 586 56: 572 4; ; 4; : 568 566 557 548 494 48: 543 544 543 49; 49; 4: 4 562 588
528 4: : 4: 6 559 549 496 498 496 496 542 555 532 4; 8 4; 9 529 587 583 53: 54: 548 57; 582 588 544 542 579 584 586 573 4; : 4; 7 558 556 559 54; 482 498 546 547 53; 498 4; 2 4: 5 563 583

54: 524 4; 4 4: 9 549 543 548 543 494 48: 486 496 544 552 554 55: 4: 4 533 4; 6 523 584 575 577 587 539 538 536 546 5: 8 595 586 588 544 536 532 54; 593 594 575 572 52: 4; 6 4; 3 4; 7 558 555 558 554 498 4: 4 48: 494 542 546 542 543 497 49: 499 4: 8 55: 577 629 694
66: 5; 7 5: 2 598 595 59; 583 594 586 583 58: 582 592 596 58: 5: 5 59; 5: 3 5; 2 5; 7 5; 6 624 3395 5; 8 5; ; 629 635 63; 647 637 633 639 634 628 634 634 634 629 5; 2 5; 4 5; 6 5; 4 5; 2 5: ; 5: 4 59: 596 592 598 587 586 584 583 582 575 58: 595 592 58: 593 59; 5; 5 659 739
63; 5; 3 5: 2 58: 592 595 586 58; 583 585 57: 584 588 594 594 594 593 5: 2 5: ; 5: ; 5; 4 5; 7 5; 3 628 5; 9 625 62; 633 637 637 628 652 634 643 638 638 628 628 5; 4 5; ; 5: ; 5; 2 5: 5 599 59; 599 586 593 594 58; 57; 592 588 584 577 588 589 589 634 589 598 5; 3 659 735
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Why are some companies holding back from moving into GaN?

• Price perception: GaN power devices are 2x or 3x more 
expensive than a Si power device

InnoGaN is price competitive with Silicon 
(plus with GaN you save cost on the system solution that is also 
smaller and more efficient than with silicon.)

• Reliability perception: GaN is a new technology, and its 
reliability is questionable 
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Reliability of GaN power devices

GaN tech is not new: they have been 
developed and studied for the past for 15-
20 years. 

Qualification standards:
• Must do: JEDEC tests for power devices.
• JEDEC JEP180: specific for GaN

• Devices are stressed under switching 
stress (mimic real application usage)

We also do some extras:
• Test to failure and lifetime extrapolation 

• HTGB: beyond max gate specs 
• HTRB: beyond max off-state drain 

voltage specs

source: JEDEC, JEDEC JEP 180 and S. Bahl, white paper, https://www.ti.com/lit/wp/snoaa68/snoaa68.pdf

JEDEC for GaN

Innoscience’s qualification
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HTRB test to bring device to failure in off-state at high Vds

MTTF
100PPM

10PPM

1PPM 100PPB
10PPB

Lifetime evaluation

Ppm/ppb Vop@520V,Tj150℃
 (Years)

Vop@560V,Tj150℃
 (Years)

Vop@700V, Tj150℃
(Years)

10ppm 6500 1970 29

1ppm 2980 900 14

100ppb 1360 410 6

10ppb 620 190 2.9
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ra

tin
g

1200V520-560V
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qu

al

80%

Te
st

 to
 fa

il 

1.5-2x

10ppb well above 10 years 
lifetime at typical max 

operating voltage. 

Vds

Off-state



2020

Following JEDEC JEP180: Switching tests specific for GaN

Stable Dynamic 
Ron during 
1000 hrs resistive 
load switching 
test at 600V

Source: 
JEDEC JEP180
S. Bahl, GaN power devices and applications reliability, Short courses Power America, Nov 2021.
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Stress time (hr)

VGSon=6V, VDSoff=600V, 
frequency=100kHz, duty cycle=5%

Vds

Id Ron (static)

Ron (dynamic)

Dynamic Ron ratio = 
(dynamic Ron / static Ron)

Vds

Id Ron (static)

Ron (dynamic) must 
be less than 20%

BAD GOOD



2121

Why are some companies holding back from moving into GaN?

• Price perception: GaN power devices are 2x or 3x more 
expensive than a Si power device

InnoGaN is price competitive with Silicon 
(plus with GaN you save cost on the system solution that is also 
smaller and more efficient than with silicon)

• Reliability perception: GaN is a new technology, and its 
reliability is questionable 

Innoscience GaN (InnoGaN) is reliable 
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Conclusion 

• InnoGaN makes any power converter system smaller, 
thinner and more efficient

• Innoscience is one-stop shop for e-mode GaN devices
• wide voltage range: LV (30V-40V), MV (80V-150V) and HV (650V/700V)
• Discrete and Integrated solutions
• GaN gate driver 
• Largest GaN power device manufacturing capacity

• New Innoscience Integrated solution (SolidGaN™)
• Driver + GaN + protection and other features
• Easy to use and solder

• InnoGaN is price competitive with Silicon 
• InnoGaN is reliable  
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