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1. Device fabrication 
 

Figure S 1 describes the main steps of fabrication of the split-gate device, while Figure S 2 provides 

its geometrical parameters. 

 
 

Figure S 1 Main fabrication steps relative to the split-gate device with graphene drain and 
source electrodes. Step 1 (a.) describes contact pad deposition. Step 2 (b.) relates to alumina 

coating on the full substrate. Step 3 (c.) relates to the etching of the alumina layer on the top of the 
contact pad to avoid lossy contact. During step 4, (d.) graphene is deposited on the substrate and 
etched to define drain source contact. Last (e.) the graphene is connected to the contact pads. 

 
 

 
 

Figure S 2 Geometrical factors relative to the split-gate device with graphene drain and source 
electrodes. 
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2. Device characterization 
 
Transport measurements at various temperatures  

 
Figure S 3 Temperature dependence of the electrical properties of graphene split-gate 
devices. a. Transfer curve (channel current as a function of the gate bias) at 250 K. b. I-V curve 

while the gate biases are symmetrical VGS1=VGS2=-6 V at 250 K. c. I-V curve while the gate biases 
are opposite VGS1=-VGS2=6 V at 250 K. The same set of data is repeated at 200 K (parts d-f) and 
100 K (parts g-i) 
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3. Time response 
 

 

Figure S 4 Photocurrent as a function of time after the sample gets illuminated by a 1 ns pulse at 
1573 nm under various drain source bias. The inset provide the magnitude of the signal as a function 
of the applied bias 

 

To highlight the fast response of the split gate device, we fabricate a vertical geometry diode using 

the procedure described by Ackerman et al.1 The diode is made of the following stack 

glass/FTO/HgTe/Hg:Ag2Te/Au, see Figure 4a of the main text. 
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4. Comparison with state of the art 
 

The responsivity of the split gate device has been estimated to be around 2 mA.W-1 under 

illumination with an irradiance of 1 mW.cm-2. This corresponds to a 0.1% EQE which is weaker than 

state of the art diodes, that reach now responsivity value in the 100 mA.W-1 to 1 A.W-1 range, see 

Figure 4b and table S1. Currently the electrical noise coming from the two gates prevents an 

accurate estimation of the noise current density of the device and its associated detectivity.  

 

Table S 1 Figures of merit relative to light sensors operating in the SWIR and based on HgTe NCs. 

Cut-

off λ 

(µm) 

Operating 

mode 

Responsiv

ity (A.W-1) 

Response 

time 

Detectivity 

(jones) 

Responsiv

ity/time 

resp 

Operating 

temperatu

re 

(K) 

Specific feature Ref. 

2.5 PC 0.1 10 µs 3.5 x 1010 1.0 x 104 230 
As2S3 surface 

chemistry 
2 

2.5 PC 1000 20 µs 2 x 1012 5.0 x 107 200 nanotrench 3 

2.5 PC 150 1.5 ms 6 x 108 1.0 x 105 80 

HgTe decorated 

graphene 

channel 

4 

2.4 PC 0.9 
264 µs 

decay time 
8 x 109 3.41 x 103 300 

Spray coating 

with patterning 
5 

2.4 PC 0.22 2.2 ms 3.5 x 108 1.0 x 102 300 Multicolor pixel 6 

2.5 PT 6.5 x10-3 10 µs 109 6.5 x 102 220 
Graphene 

electrode 
7 

2.5 PT 2.0 x10-3 14 µs 1012 1.43 x102 30 
STO 

gate+resonator 
8 

2 PT <0.5 ≈10 µs 3 x 1010 5.0 x 104 300 SiO2 back gate 9 

2.4 PT 1 1.5 µs 1010 6.67 x105 300 
Hybrid Polymer: 

HgTe 
10 

2.5 PT - 15 ms - - 300 

Doped-

graphene/ 

HgTe 

11 

2.5 PD 2.5 x10-3 370 ns 3 x 109 6.76 x 103 300 HgTe ink 12 

2.5 PD 0.25 
260 ns 

decay time 

3 x 1010 

(without cavity) 

7.5 x 1010 

(with cavity) 

9.6 x 105 

decay time 
300 

Flexible 

substrate 
13 
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2.2 PD 1 
1.4 µs 

decay time 
6 x 1010 

7.14 x 105 

decay time 
300 HgCl2 treatment 14 

1.8 PD 0.13 110 ns 2 x 1010 1.18 x 106 300 With resonator 15 

2.5 PD 0.6 - 4 x 1011 - 85 

Resonator 

grating + fabry 

perot 

16 

2.4 PD 0.45 13 ns 1010 3.46 x 107 300 
Si/graphene/Hg

Te 
17 

2.5 PD 0.28 2.5 µs 6 x 1010 1.12 x 105 300 
Bi2Se3/HgTe/Ag2

Te 
18 

2.5 PD 0.08 10 µs 

>108 

<1010 

8.0 x103 250 

Split Gates 

Metallic 

electrode 

19 

2.5 PD 2.0 x10-3 

3 ns  

(10%-90%) 

 

 6.6x105 250 

Split Gates 

Graphene 

electrode 

This 

work 
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