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Figure S1. Optical image of (a) Spray gun, (b) GO thin film on microscopic glass (MSG), (c) ax-
iDraw, (d) sharp blade pen and (e) TRGO patterned with p-SC of various digits per unit area on
microscopic glass.
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Figure S2. Inkscape blueprint schematic for the n (a) 6, (b) 14, (c) 22 and (d) 26 digits u-SC.

The effective area was calculated using the formula (equation S1) derived below. The
interspace area was subtracted from the total surface area. The interspace area has two
components which is the horizontal (along the breadth) and vertical (along the length)
component.

Effective area = Total surface area — Total interspace area

= Total surface area — (Horizontal interspace area + Vertical interspace area)

=LxB-(nxWxi)+Bxmn—-1)x1i)

=LxB- (X (nxW)+Bx(n-1))

=LxB-(ixL+Bxm-1) (S1)

Thus, Total interspace area is given by (equation S2)

iXx(L+Bx((n-1)) (52)
Table S1. Dimensions and parameters of p — SC (6), (14), (22) and (26).
Parameters £SC (6) SC (14) SC (22) SC (26)
Number of digits per unit area, n (cm) 6 14 22 26
Width, W (mm) 1.66 0.71 0.45 0.38
Length, L and Breadth, B (mm) 10 10 10 10
Interspace, i(jum) 38 38 38 38
Edge, E (mm) 4 4 4 4
Total surface area (mm?)* 100 100 100 100
Total interspace area(mm?) 2.28 5.32 8.36 9.88
Effective area (mm?) 97.72 94.68 91.64 90.12

*Total surface area and effective area doesn’t include u-SC edge area (see Fig. S7)
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Figure S3. (a) Areal capacitance of the total surface area versus effective area at 6, 14, 22 and 26 digits per unit area (cm2)
and (b) ESR and phase angle as a function of reducing temperature.

The CV curves of the pu-SC are displayed in Figs. S11 and S12 where (a)—(d) corre-
sponds to the TRGO 200 to TRGO-500, respectively, measured at the potential window of
0-0.8V. The scan rate of these u-SCs increased from 50 to 1000 mVs as the reducing tem-
perature increased from 200 to 500 °C. Thus, the scan rate is directly proportional to the
reducing temperature.

0,06 0,04 - -
(a) TRGO-200 {—5mVs’ —s50mvs
& 0,041 g 0,03 10mVs"
g 0.024 5 0021 omvs
< 001] (b)
é 0,004 = 0,001 .
~—
g S 0,011
o i et
: -0,02 —20mVs" ; _0’02_ $0mV s’
S -0,04+ = smvs! ——S0mvs'| © _0’03_ ——100mVs|
10mVs: ——80mV s ’ TRGO-300 ——200mV s
-0,064— . d . , 0,044— : ' . .
0,0 0,2 0,4 0,6 0.8 0,0 0,2 0,4 0,6 0,8
Voltage (V) Voltage (V)
0,06 -
—SmVs 50 mV s’
0,04 —10mVs' ——gomvs’

(77 .
// ———200mVs'
/ —500mVs"
—— 100 mVs' ——800mV s’
TRGO-400 —1000 mV s’
00 02 04 06 08
Voltage (V)

Current (mA ¢cm?)
[— [—
v

0,044

-0,06

Figure S4. The CV curves at (a) TRGO-200, (b) TRGO-300, (c) TRGO-400 and (d) TRGO-500 at various scan rates.



Table S2. The areal capacitance determined from the CV curve.

Areal capacitance (mF cm?)

Scheme 1. TRGO-200 TRGO-300 TRGO-400 TRGO-500
5 0.7074 0.1451 0.0444 0.0319
10 0.5421 0.1227 0.0382 0.0298
20 0.3773 0.1061 0.0348 0.0274
50 0.2085 0.0865 0.0301 0.0256
80 0.1498 0.0756 0.0282 0.0244
100 - 0.0695 0.0267 0.0239
200 - 0.0506 0.0234 0.0220
500 - - 0.0179 0.0194
800 - - 0.0148 0.0172
1000 - - 0.0140 0.0159
The area capacitance (C) was evaluated from the GCD curve by applying equation
(S3) as shown below
I XAt
C=txar (59)
where, [ is the discharge current, At is the discharge time, I' is the area and AV is the volt-
age.
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Figure S5. The GCD curves of pu-SC at different current densities for (a) TRGO-200, (b) TRGO-300, (c) TRGO-300 and (d)
TRGO-500.

Table S3. The areal capacitance determined from the GCD curve.

Current density Areal capacitance (mF cm?)
(LA cm?) TRGO-200 TRGO-300 TRGO-400 TRGO-500
0.083 - - 0.0600 0.0387
0.16 - 0.2143 0.0536 0.0366

0.33 - 0.1952 0.0517 0.0367




0.5 - 0.1904 0.0501 0.0364
0.66 1.2255 0.1809 0.0481 0.0356
0.83 1.2262 0.1754 0.0472 0.0354
1.66 1.1569 0.1506 0.0434 0.0338

The u-SCs of TRGO-200 to TRGO-500 delivered an areal power density ranging from
0.3316 to 0.3709 mW cm? corresponding to the areal energy density in the range of 0.1368
- 0.0017 mW h cm. It is very clear that the delivered energy decrease as the reducing
temperature increase while the power is increasing.
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Figure S6. (a) SEM cross-sectional image of the TRGO-500 u-SC and (b) Ragone plot of the TRGO-200, TRGO-300, TRGO-
400 and TRGO-500.

(b) p-SC In Parallel

(d)  n-SC In Series

Figure S7. Digital photography of u-SC in (a) parallel and (c) series. Inkscape blueprint of pu-SC in (b) parallel and (d)
series.



