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20% 35%+
Efficiency

➢ The conversion efficiency of single (p-n) junction solar cells has a S-Q theoretical 

efficiency limit, for crystalline is about 29.4%, which basically reaches its 

theoretical limit.

➢ At present, all technologies that break through the 27% efficiency are tandem cells.

The ultimate form of 
crystalline silicon cells

Inevitable form of future 
solar cell technology

Al-BSF

PERC

TOPCon

HJT

Tandem

晶硅

Theoretical efficiency 
limit of silicon solar cell 

29.4%

Single junction silicon solar 
cell world record

26.81%

Tandem cell world record
33.9%

Currently 
Mainstream



· Higher Efficiency，

· Lower BOS, Lower LCOE

MORE
BENEFITS lOWER

CARBON
· Fewer processes and 

lower processing temperature

· Less silicon-materials



2022
Launched G12 HJT Module 

named Hyper-ion, maximum

power output up to 700Wp

2020
Won the "HJT Power 

Generation Excellence 

Award" from TÜV 

Rheinland

2020
Mass-prodcued HJT solar cell 

efficiency reached 24.2% in 

Jintan factory, Chnagzhou

2020&20212018
Mastered low-temperature 

processing for HJT and 

successfully produced HJT 

module

2019

Established 500MW pilot line 

at Jintan ,Changzhou City, 

and released the industry's 

first half -cell HJT module with 

efficiency of 21.9%

Shipment of HJT modules 

has ranked first globally for 

two consecutive years



2022
Awarded the world's first certificate 

for HJT module with 210 ultra-thin 

solar cells from TÜV SÜD

2023
Achieved mass-production for 0BB 

HJT cells with a maximum efficiency 

up to 25.5%, and production 

capacity reached 4GW in Jintan

2022
Take the lead in achieving mass 

production of 210 HJT cells based on 

ultra-thin wafer

2023
Signed 1 GW  HJT module supply 

agreement

2023
Risen’s Nanbin base with 15 GW 

HJT production capacity started 

operation in Aug



606.6Wp

Maximum Module Power 

703.62Wp

Maximum Module Power 

23.08%

Maximum Module Eff.

07/2021

12/2021

02/2023

721.016Wp

Maximum Module Power 

23.65%

Maximum Module Eff.

741.456Wp

Maximum Module Power 

23.9%

Maximum Module Eff.

4 consecutive world records for HJT

25.8%
Average module conversion 
efficiency of the best batch

26.1%
Optimal cell efficiency

110µm
Wafer thickness for full-
scale mass production

Until end of 2023



HJT 730W+
Cell Eff. 26.4%

HJT 740W+
Cell Eff. 26.8%

HBC 760W+
Cell Eff. 27.2%

PSC/ HJT Tandem 850W+
Cell Eff. 30.0%

HJT 715W+
Cell Eff. 25.6%

Module Technology ： Stress-free interconnection technology / Multi-layer ARC technology / Optimized module light

management design / Special scenario application development

Cell & Wafer technology：Half-ingot & half-cut wafer technology / mass-production technology for 100µm wafer/ Wafer 

passivation technology / Back-contact HJT cell technology / Low-silver-content paste technology / 0BB cell technology



Jo, total Simulation Model & Actual 

Data
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0BB

TCO

-0.24%
Power Temperature Coefficient

n type-wafer

Cost reduction and efficiency

Best anti-PID performance

Easier to stack Perovskite for stacking layer

No B-O induced LID

Amorphous Film

Full Area Passivation

Amorphous film passivation, Voc over 740mV

ITO

ITO

n-μc-Si

p-μc-Si

i-α-Si

i-α-Si

n-c-Si
25.8%

Maximum Efficiency

90%
Maximum Bifacial Factor

Better power temperature coefficient 

ensures higher power production

Perfect Symmetry

Jo: saturation current density

90μm ultra-thin cell 

Double-sided microcrystalline



0BB Cell

0BB 

Cell technic

Thinner wafer

Silver Consumption

＜7mg/W

Hyper-link
Stress free 

interconnection

210
Half

ingot

Anti
Degradation

Encapsulation

Steel 
frame

120+
HJT related patents

（Until end of 2023）



Low silver metallization Ultra thinner wafer

https://en.risenenergy.com/service/download

https://en.risenenergy.com/service/download


Utility-scale
Commercial & 

Utility-scale

RSM110-8-xxxBHDGRSM132-8-xxxBHDG

2384×1096

Module Size

22.8%

Module Eff.

595W+

Module Power

2384×1303

Module Size

23.2%

Module Eff.

720W+

Module Power



Module Power

700-720Wp
Module Efficiency

22.5-23.2%
HJT Bifacial Module

132 Cells

Bifacial Factor

85%±10%
(

Voc Temperature 
Coefficient

-0.22%/℃
Pmax Temperature 
Coefficient

-0.24%/℃

• Please check the latest product datasheet for details.

Module Weight

37.5kg（ Aluminum frame ）
(

Module Size

2384x1303x33mm（ Aluminum frame ）

RSM132-8-xxxBHDG

2384x1303x35mm（ Steel frame ） 40.5kg（Steel frame） (



Higher power retention rate

Higher Power

Higher efficiency

Higher bifacial factor

More stable power temperature coefficient

Lower LCOE and BOS cost

Low carbon footprint

• Module Power 720Wp+

• Module Efficiency 23.2%+

• 15% higher than PERC

• 5% higher than TOPCon

Higher backside gain under 

the same conditions

• First year degradation ≤1%，

linear degradation 0.3%
• 30-year power retention rate 

over 90%

High energy yield, High carbon value

• 6%+ higher than PERC

• 3%+ higher than TOPCon

Higher power generation brings higher carbon value

-0.24%/℃
(PV Magazine test results：-0.247 %/℃)

vs PERC -0.34%/℃

vs TOPCon -0.29%/℃

Carbon Footprint 376.5kg eq CO2/kWc

(French Energy Agency Certification Score)

• 150-200kg eq CO2/kWc lower than PERC

• 50-100kg eq CO2/kWc lower than TOPCon

• High power and high efficiency

• Lead to lower BOS costs and LCOE



• Rated Power： 100W

Percondition

• Tcell：25℃

• Irradiance：1000W/m2
• Albedo：10%
• Air Mass：AM1.5

Operation Environment（STC） Power output with real side

PPERC = 100+100*70%*10% = 107.0W

PTOPCon = 100+100*80%*10% = 108.0W

PHJT = 100+100*85%*10% = 108.5W

The higher the Albedo and bifacial factor, the greater the power generation gain of HJT PV modules

Cell Type PERC TOPCon HJT

Bifaciality of Cell ≈75% ≈85% >90%

Bifaciality of Module ≈70% ≈80% ≈85%

Bifacial

Factor

The ratio of rear efficiency in relation to the front efficiency subject to the same irradiance. 
Simply speaking, if the bifacial factor is 90% and the rated power of front side is 100W, so the rear 
side power output at the same irradiance is 100W*90% = 90W.



Reference Albedo value for different ground 
conditions

5%

7% 7%

9%

19%

4%

6% 6%

8%

17%

5%

7% 7%

10%

20%

水面 草地 水泥 沙地 白漆

HJT

Topcon

PERC

Energy Gain from back side of modules on different 
ground conditions

Bifaciality of 
HJT Module

Bifaciality of 
TOPCon Module

Bifaciality of 
PERC Module

Notes

85% 80% 70%
Based on double-glass encapsulation, the difference in power generation is 

also related to the PV system designing and installation structures

Grass（July~August） 0.25 Asphalt 0.15

Lawn 0.18-0.23 Sandy land 0.1-0.25

Dry grass 0.28-0.32 Water surface (r>45°) 0.05

Wilderness 0.26 Water surface (r>30°) 0.08

Wasteland 0.17 Water surface (r>20°) 0.12

Grit 0.18-0.23 Water surface (-r>10°) 0.22

Clean concrete 0.3 Forest 0.05-0.18

Corroded concrete 0.2 Fresh snow 0.8-0.9

Clean cement 0.55 Old snow 0.45-0.7

Desert 0.24-0.28 Ice 0.69

Note：“r” of the water surface is entrance ray angle
Water Grassland Cement Sand White Paint



88.1%

86.4%

88.8%

87.2%

91.6%

90.4%

80%

82%

84%

86%

88%

90%

92%

94%

96%

98%

100%

25 30 35 40 45 50 55 60 65 70

Power and Temperature Correspondence Curve

相对功率 单晶 相对功率 Topcon 相对功率 HJT

16

Relative power（%）

Temp.（℃）

2.8%
3.2%

-0.24

-0.29

-0.34
-0.4

-0.3

-0.2

-0.1

0
HJT TOPCon PERC单晶

Comparison of power temperature 

coefficients for different solar cell 

technologies

HJT Power 
Temperature Coefficient Excellent performance in high temperature areas

• TSTC：25℃

• Rated Power：100Wp

• Tair ： 30℃ （Summer）

• Toper： 60/65℃ 
（Usually 30-35℃ higher than air temperature）

• PPERC = 88.1.6W

• PTOPCon = 88.8W

• PHJT = 91.6W

Precondition Operation Environment（STC） Power output with real side

-0.24 %/℃



Module 
Type

DC/AC
ratio

Bifacial 
factor for 

simulation

First year 
degradation

Annual 
degradation

Installed 
capacity
（MWp）

First year 

power 

generation

（MWh）

Normalized 

power 

generation in 

year 25

（KWh/KWp）

Normalized 

average power 

generation over 

25 years

（KWh/KWp）

Normalized 
average power 
generation gain 

over 25 years

Bifacial 
PERC 

665Wp
1.28 70% 2.00% 0.45% 11.47 1400 1246 1323 baseline

Bifacial 
TOPCon
585Wp

1.27 80% 1.00% 0.40% 11.40 1438 1299 1368 + 3.40%

Bifacial
HJT

710Wp
1.27 85% 1.00% 0.30% 11.37 1446 1341 1394 + 5.37%

Low-temperature application scenario

 Harbin, China (45.9°N);

 Average annual temperature: 4.7℃；

 Total horizontal radiation: 1347 KWh/m2



 Abu Dhabi (24.4°N)

 Average annual temperature: 28.5℃

 Total horizontal radiation: 2015.1 KWh/m2

Module

Tpye
DC/AC

ratio

Bifacial 

factor for 

simulation 

First year 

degradation
Annual 

degradation

Installed 

capacity

（MWp）

First year power 

generation

（MWh）

Normalized power 

generation in year 

25

（KWh/KWp）

Normalized 

average power 

generation over 

25 years

（KWh/KWp）

Normalized 

average power 

generation 

gain over 25 

years

Bifacial 

PERC 

665Wp

1.12 70% 2.00% 0.45% 10.05 1843 1640 1741 baseline

Bifacial 

TOPCon

585Wp

1.09 80% 1.00% 0.40% 9.80 1905 1643 1813 + 4.14%

Bifacial 

HJT 

710Wp

1.12 85% 1.00% 0.30% 10.02 1917 1778 1847 + 6.09%

High-temperature application scenario
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91.8%

99%

89.4%

98%

87.2%

84.00

86.00

88.00

90.00

92.00

94.00

96.00

98.00

100.00

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

HJT TOPCon PERC

99%

（Year）

PERC

TOPCon

Hyper-ion伏曦90.30%

87.40%

84.95%

✓ No B-O LID

✓ excellent anti-LeTID & anti-PID performance

✓ Low power degradation = high energy yield



Passed the wind tunnel class 18 test (duration 180s) 
with module and mounting system intact.

Modules for extreme wind conditions



HJT suitable for a wide range of application 
scenarios with high reliability

Passed series of IEC tests such as 3X IEC, salt mist, ammonia, dust and sand, Un-uniform snow load, etc.



400KRMB 200KRMB

6MLNkwh 3MLNkwh

Tons Tons376.5kg eq CO2/kWc

（按照目前中国碳交易价格约 70元/吨计算）

Lower Carbon Footprint Higher Carbon Value

Based on a 100MW project for one year

Carbon
Emission 

Power 
Generation

Carbon 
Values

According to current carbon trading price of 
70RMB/Ton



Solar cell Power(W) Voc Isc Vm Im

210 PERC 670 46.29 18.38 38.59 17.37

210 HJT 710 50.01 18.00 41.93 16.95

HJT current is almost the same or even less than PERC, 

and the main reason for the high power is the increased 

voltage, making it compatible with mainstream 

inverters already on the market!



182-72 Topcon
（baseline）

Module Power

Module Efficiency

30-year power 
retention rate

585W 710W

Project area

22.65% 22.86%

87.40% 90.3%

baseline baseline -1.76%

BOS baseline baseline -2.49%

700W

87.40%

baseline-0.35%

baseline-1.78%

22.58%

* Power generation is closely related to location/climate/temperature

Module Type 210-66 Topcon 210-66 HJT
（Hyper-ion）

LCOE baseline baseline -2.96%

IRR baseline baseline +3.65%

baseline-0.66%

baseline+1.03%

 Size: 100MW

 Location: Hainan, China

 Type: Fixed Tilt



Ninghai, Zhejiang, China

Dongfang, Hainan, China

Chuxiong, Yunnan, China

Hokkaido, Japan

NSW

South Africa

Indonesia

U.A.E

Hami, Xinjiang, China

Netherlands

Spain

Bulgaria

Brazil

Chile Argentina

Eastern United States

Southern United States

Western United States

Central United States

Queensland

Northwest India

France

Seoul, South Korea

Tokyo, Japan

UK

Bogota, Colombia

Southeast India

Central India

Yinchuan, China

Shandong, China

Mohe, Heilongjiang, China

Saudi Arabia

Victoria

Cali, Colombia

HJT vs PERC/TOPCon
(25-year cumulative power generation gain)

Calculations Based on 100MW project (According to current carbon trading price of 70RMB/ton)

➢ Generate 6 million kWh of electricity a year more than PERC, which is equivalent to 5,760 tons of CO2 emission reduction, bringing about 400,000 RMB of carbon value .

➢ Generate 3 million kWh of electricity a year more than TOPCon, which is equivalent to 2,880 tons of CO2 emission reduction, bringing about 200,000RMB of carbon value.

In high-temperature regions, the power generation of HJT is about 6% higher than PERC and about 3% higher than TOPCon.
(such as the Middle East, Australia and the Southern United States, etc.)

Poland



4.26%

6.22%

4.60%

6.86%

4.57%

Average gain 5.31%
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2023年8月

平均辐照量5.13（Kw/㎡）

2023年9月

平均辐照量4.01（Kw/㎡）

2023年10月

平均辐照量2.74（Kw/㎡）

2023年11月

平均辐照量3.44（Kw/㎡）

2023年12月

平均辐照量2.40（Kw/㎡）

G
a
in

C
u

m
u

la
ti

ve
 m

o
n

o
-w

a
tt

 g
e
n

e
ra

ti
o

n
 (
W

h
/W

)

HJT and PERC Power Generation Analysis

PERC 异质结伏曦 异质结伏曦 vs PERC 平均

 Location: Hainan 

 Generation gain up to 6.86%

HJT HJT VS PERC Averages

Average irradiance 
5.13 (Kw/m2)

Aug. 2023

Average irradiance 
4.01 (Kw/m2)

Sept. 2023

Average irradiance 
2.74(Kw/m2)

Oct. 2023

Average irradiance 
3.44(Kw/m2)

Nov. 2023

Average irradiance 
2.40(Kw/m2)

Dec. 2023

Tested at CPVT：Hainan Province basement



Tested at SGS：Yinchuan Ningxia Province basement

 Location: Yinchuan 

 Generation gain up to 4.95%
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Average gain 3.40%

G
a
in

Average irradiance 
5.27 (Kw/m2)

Oct. 2023
Average irradiance 

5.55 (Kw/m2)

Nov. 2023

Average irradiance 
4.74 (Kw/m2)

Dec. 2023

HJT HJT VS PERC Averages

HJT and PERC Power Generation Analysis



HJT module generates 3.8% more power than the best Topcon module

 Empirical test：PV magazine

 Generation gain up to 3.8%

Tested at PV magazine



Temperate Climate
Compared to TOPCon,

Max price premium ≈ 0. 092RMB

Tropical Climate
Compared to TOPCon，

Max Price premium ≈ 0.153RMB

Subtropical Climate
Compared to TOPCon,

Max price premium ≈ 0.101RMB

Rigid Premium(BOS) & Elastic Premium(LCOE/IRR)

There will be a price premium of about 0.115RMB/W for HJT products compared to TOPCon products.



➢ Shipment until now: 3GW+

➢ Country of shipment: 40+



Malaysia

21GW+ 19GW+

Chuzhou,
Anhui,
China

Baotou Guyang,
Inner Mongolia,

China

Bayannur, 
Inner Mongolia,

China

Yiwu Meixi,
Zhejiang,

China

Jiangsu Jintan Base

AGV

Intelligent Factor

Zhejiang Nanbin Base
15GW capacity production line for HJT cells and modules

Ninghai Meiqiao, 
Zhejiang,

China




