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Bottleneck-Free Architecture of A High Speed Printer

Kangwoo Lee'

ABSTRACT

The proliferation of Information Technology and Business Automation become the mainstay of the growth of world printer market. Especially
the demand for high speed printers increases drastically as the need for printing service station in networked computing environment grows.
However outstanding research activities are seldom reported. Only efforts are currently focused on the printing quality and development of
application programs for low or midium speed printers. This stimulates the research for high-speed printers. In this paper, we first defined the
architectural components of high-speed printers so that the performance requirements can be satisfied. The individual impacts of each module
on overall throughput are then elaborately analysed. Based on this result, we accomplished well-tuned system architecture which presents up
to 163.52 PPM. Another contribution of this paper can be found in that this is one of the first articles that deal with the architecture and the
performance of high-speed printers.

FI9E  HERS ZBlE AHO0|M(Network Printing Station), & IZRIE{(High-speed Printer), AlAH Al@30]M(System Simu-
lation), 44 MIH(Performance Evaluation)
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NIC « Infinite Buffers
Items PCI PLB
PCL PLB & | ° Clock 33~ 166MHz 33~166MHz
éﬁ dge » Bandwidth 32bits 64bits
* Arbitration Teycles 3cycles
°* Burst mode 512Bytes 512Bytes
< IBM Deskstar Model
° Average Seek time : 9msec
» Average rotational delay : 4.2msec
° Rotation speed @ 7,200rpm
HDD * Sustained data rate : 37MBytes/sec

» Head switch time ' 1.5msec(10 Heads)

» Cylinder switch time : Zmsec

» Average No. sectors per Track : 362 sectors of
51Z2Bytes

= Consecutive block allocation : 512Bytes ~4MBytes

* Size ! Infinite

Memory » Clock : 100MHz

» Latency : 3cycles + 2cycles per 64 bits

= Clock * 100~ 500MHz

Processor | * Bandwidth : 64bits
Module «CPL:2

« Cache : Infinite Cache with 32Byte blocks

« Clock : 10~50MHz / 20~ 100MHz

PVC » Bandwidth : 32bits

°SOP 1 1 or 2 with 2 or 4 FIFO of 8x32bit buffers
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