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Abstract. A two-times interleaved DAC in a standard 65nm CMOS technology is presented with a 
data-clock frequency of 4GHz with INL<±2.9LSB. Since two DACs are placed in parallel, their 
output current goes to the DAC multiplexer, which alternatively connects one DAC to the output, 
and the other one to an identical dummy output. The two-times interleaved DAC with quartered 
switches increases the overall data of two times and reduces the complexity of the design 
effectively while suppressing the non- idealities. 

1. Introduction 

With the continuous improvement of data rate, the difficulty in ultra-high-speed single-core 
DAC designing has been difficult for hardware designers to accept. The dynamic errors and static 
errors affect the performance of ultra-high-speed DAC seriously, in which the impact of dynamic 
error is particularly prominent [1]. 

In this paper, the dual-channel core parallel output architecture is presented requiring a 
two-times interleaved structure to combine the two outputs into one output. This structure seems to 
increase the chip area and the power consumption, but it suppresses the dynamic non-ideal effect in 
the DAC cores, and simplifies the structure designing of a single DAC core, which corresponding 
reduces the chip area and power requirements[2]. Overall, the design of the two-times interleaved 
structure solves the problems in ultra-high-speed DAC. 

2. Architecture 

The following figure shows the block diagram of the two-times interleaved DAC. The 
current-steering is used in two sub-DACs, and each sub-DAC contains a current source arrays, 
cascode, differential output switches, switch drivers and peripheral circuitry about the clock. 

Current Source 
Array A

Cascode A

Switches A

Clock receiver and duty-cycle adjustment circuits

Current Source 
Array B

Cascode B

Switches B

Two-Times interleaved circuits

 
Fig.1 The block diagram of the two-times interleaved DAC 

Communication usually requires the accuracy of DAC range from 12 to 16 bits. The minimum 
current source is not realistic, because it needs 4K-65K drive units. So the segment structure is 
presented. In this paper, the high-6 bits of each sub-DAC adopts decoding technology with dynamic 
cell matching (DEM) and the low-10 bits of each sub-DAC adopts the binary decoding segment 
structure, so that the current source array of each sub-DAC consists of 64 MSB current sources and 
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