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IOUTP = IOUTFS × CODE / 65536
IOUTN = IOUTFS × (65535 – CODE) / 65536
where CODE is the 16-bit decimal representation of the DAC data input word, which ranges from 0 to
65535. For the case where IOUTP and IOUTN drive resistor loads RLOAD directly, this translates into single
ended voltages at IOUTP and IOUTN:

VOUTP = IOUTP × RLOAD
VOUTN = IOUTN × RLOAD

Assuming that the data is full scale (65535 in offset binary notation) and the RLOAD is 25 Ω, the differential
voltage between pins IOUTP and IOUTN is expressed as:

VOUTP = 40 mA × 25 Ω = 1 V
VOUTN = 0 mA × 25 Ω = 0 V
VDIFF = VOUTP – VOUTN = 1V
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I'ne Dias current IBIAS througn resistor Rgjas IS defined Dy the on-chip bandgap rererence voltage Vgg (nominally
0.9 V) and control amplifier. For normal operation, it is recommended that Rgjss is set to 3.6 kQ for a fixed
current through Rgas of 250 pA. This current is scaled 128x internally, giving:

Ingias =128</BG_—128. 2%V _3 ms

Rpias 36K ©)

The course trim current sources are configured through SPI register field DACFS in register DACFS (8.5.72), as
follows:

| coarsetrim = 2MA x (DACFS -11) 10)

From the discussion above, the DAC full scale output current can be configured from 40 mA (DACFS[3:0] =
1111) down to 10 mA (DACFS[3:0] = 0000). In addition to the full scale signal current set by SPI register DACFS
(8.5.72), an extra DC bias current is required to set the operating point of the output current sources(Table 45).

Table 45. DAC output current

DACFS ( 8.5.72) Signal current (mA) Total bias current (mA)()
0 10 1
1 12 1
2 14 2
3 16 2
4 18 3
5 20 3
6 22 4
7 24 5
8 2 5
9 28 5
10 30 5
1 32 7
12 34 7
13 36 8
14 38 8
15 40 9

(1) The bias current per each complementary output is half the total bias current
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With I0UTgy1es = 40 mA, the swing becomes 1 Vpp at each node. With the common mode at 1.8 V due to the

center tap, the voltage at VOUT1/2+ and VOUT1/2- varies between 1.3 and 2.3 V, which is the compliance range
of the DAC.

The differential output swing is 2x VOUT1/2pp, or 2 Vpppirr. On the load side of the transformer, this reduces to
1.414 Vpp, for a transferred load power of 7 dBm (assuming no loss).
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Figure 48. Driving a 50-Q Load Using a 2:1 Impedance Ratio Transformer (DAC38RF82 (or DAC38RF89))




