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Turn on at VBUS >4.1V

Addr: 101001X

Manually calibrated

Addr: 0001000

5V bulk decoupling
100µF required to
withstand Vio short

Addr: 1010001

500 mA @ 3V3

FPGA 3V3 decoupling

FX2_MEMICE_MEM

FX2 3V3 decoupling FPGA 1V2 decoupling

159µA Vf = 1.71VImax(USB) @ 3V3 = 80 mA
Imax @ 3V3 = 209 mA

Imax @ 3V3 = 3 mA

536µA Vf = 2.12V

Addr: 1100000

Addr A DAC: 0001100
Addr B DAC: 0001101
Addr A Pull: 0100000
Addr B Pull: 0100001
Addr A ADC: 1010100
Addr B ADC: 1010101

300 mA @ 1V2

FPGA reset asserted
on tristate

Imax @ 3V3 = 5 mA

56µA Vf = 2.18V
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Manually calibrated

Synchronization input/output accomodates multiple I/O standards: Vil=0.8V, Vih=2.0V.
 * Nominally, SYNC is open-drain and 3.3V, with weak internal pull-up.
 * Nevertheless, SYNC can be connected to 5V circuits directly.
 * SYNC may also be driven as push-pull to increase bandwidth.
   Care must be taken to avoid contention. Nevertheless, two Glasgows 
   contending on SYNC will not exceed absolute maximum ratings.
   A 47 ohm series resistor is recommended for other drivers.

Addr DAC: 0001101
Addr ADC: 1010101
Addr Pull: 0100001

Auxiliary connector that 
may be used for exper-
imenting with addons. 
There is no guarantee 
that this connector will
be kept in future revisions.

Addr DAC: 0001100
Addr ADC: 1010100
Addr Pull: 0100000

76µA Vf = 2.54V

The iCE40 LVDS buffers require external
termination, which is expected to be provided
on a specially designed daughterboard.

Suggested mating connector:
Amphenol 20021321-00040T4LF

Balls B6 and B7 correspond to GBIN0/1, whose I/O buffers are shared
with one of the PLLs. When the PLL is used, it replaces the input buffer,
and so the pin input is no longer directly available. Because of this quirk
of the iCE40 architecture, two common goals are in direct conflict:
 * If an applet is clocked externally, this clock should ideally be provided
   on a GBINx pin. (This is recommended but not strictly necessary as it is
   generally OK for a clock to traverse a small amount of iCE40 fabric.)
 * If an applet is using the PLL co-located with the GBIN0 pin and clocking
   it internally, the GBIN0 pin input buffer is lost, and GBIN1 pin input buffer
   may be lost as well depending on the chosen PLL configuration.
To resolve this conflict, the I/O pins mapped to GBIN0/1 are mapped to
a different pin (balls B5 and A6) as well, giving gateware maximum flexibility.

174µA Vf = 2.48V

116µA Vf = 2.51V

76µA Vf = 2.54V

174µA Vf = 2.48V
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Functional equivalents:
- ADC101C021CIMM
- ADC121C021CIMM

Imax @ 3V3 = 0.16 mA

Addr (ADR=L): 0100000
Addr (ADR=H): 0100001

Imax @ 3V3 = 32 mA each
Imax @ Vtg  = 32 mA each

ADC/DAC decoupling

Addr (ADR=X): 0001100
Addr (ADR=L): 0001101
Addr (ADR=H): 0001110

Addr (ADR=X): 1010100
Addr (ADR=L): 1010101
Addr (ADR=H): 1010110

Imax @ 3V3 = 0.73 mA

Functional equivalents:
- DAC101C081CIMK
- DAC121C081CIMK

Imax @ 5V = 150-500 mA
(360 mA typ)

Csamp = 20 pF
Bits = 8
Cext = (2**(Bits+1)-1)*Csamp = 10.2 nF (min)
Gamma = ln(2**(Bits+1)) = 6.24
Freq = 1 ksps
Rsource = 1/(Gamma*Cext*Freq) = 15.7 kohm (max)
Rdiv = 2*Rsource = 31.4 kohm (max)
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Functional equivalents:
- ADC101C021CIMM
- ADC121C021CIMM

Imax @ 3V3 = 0.16 mA

Addr (ADR=L): 0100000
Addr (ADR=H): 0100001

Imax @ 3V3 = 32 mA each
Imax @ Vtg  = 32 mA each

ADC/DAC decoupling

Addr (ADR=X): 0001100
Addr (ADR=L): 0001101
Addr (ADR=H): 0001110

Addr (ADR=X): 1010100
Addr (ADR=L): 1010101
Addr (ADR=H): 1010110

Imax @ 3V3 = 0.73 mA

Functional equivalents:
- DAC101C081CIMK
- DAC121C081CIMK

Imax @ 5V = 150-500 mA
(360 mA typ)

Csamp = 20 pF
Bits = 8
Cext = (2**(Bits+1)-1)*Csamp = 10.2 nF (min)
Gamma = ln(2**(Bits+1)) = 6.24
Freq = 1 ksps
Rsource = 1/(Gamma*Cext*Freq) = 15.7 kohm (max)
Rdiv = 2*Rsource = 31.4 kohm (max)


