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Supplementary Figure 1 (a) The heat transfer model of the valveless devices. All three
parts (glass, silicon and PCB) are 14mm long and 7mm wide. Both glass and silicon
substrates are 500 um thick, and PCB is 1.5mm thick. The heater is set at a constant heat
flux for a given temperature in the reaction chamber (94°C, 55°C and 72°C). The etched
region that is Imm wide is treated as air chamber. The temperature at the bottom surface
of the PCB is set at room temperature (23°C). Natural convective heat transfer boundary
conditions are applied to all the other surfaces with a heat transfer coefficient of 10
W/m*K. (b)-(g) Simulation results of temperature distribution with reaction chamber
temperature at 94°C, 72°C, and 55°C. (b)-(d): a long-armed device without thermal
isolation; (e)-(g): a long-armed device with thermal isolation. The dash lines show the

outer boundaries of the diaphragms.

PCR
glass chamber
heater
silicon
etched region
PCB




Sice: Temperature Subdomain marker: Temperature Siice: T2 Subdomain marker: Temperature : }

70

366.99700

i E[}

081001 -0.008.0.006.0.007-0.006:0.005-0.004-0.003-0.0020.000___0.0010.002

(b) ©) L B350

Sice: Temperature Subdomain marker: Temperature Siice: T2 Subdomain marker: Temperature

- 340

iR = || ~308K
e — .. (35°C)

B ]

: L 330

081001 -0,009.0.0080.0070.006-0.005-0.004-0.003-0.002-0.000 0,001 0.002

©) (f) 20

Siice: Temperature  Subdomain marker: Temperature Max: Slice: T2 Subdomain marker: Temperature

10

~303K |
(30°C) : 00

e T 0.01 00030 005.0.007-0.006 0.0050.004 0003 0 00E0.000 0001 G002 In(K}

(d) (2



Supplementary Figure 2 Temperature along the length of the reaction chamber for two

designs: chamber on silicon while surrounded by a diaphragm, and chamber directly on a

diaphragm.
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